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The purpose of this journal is to record accu- 
interestingly, the world’s 
knowledge and 


rately, simply, and 


progress in scientific industrial , 


achievement 


The Senate Bill for Safe Ships 
if} bill introduced in the Senate by Senator 
Alden 
inquiry, commends itself to the serious 


William Smith, who conducted’ = the 


ritank 
consideration of the owners and builders of ocean 


going steamships and the general traveling public 


it was inevitable that several bills relating to the 


subject would be introduced in Congress Some of 


these call for measures which are impracticable; but 


the bill of Senator Smith shows that, whatever 


criticisms may have been made of his methods of con 
clearly 


cucting the “Titanic” inquiry, he has very 


to 


learned the lessons of the great disaster, both as 
the causes which led to it and the remedial measures 
which must be taken to prevent its possible recurrence 

Phe Screnviric AMERICAN has claimed from the very 
first that the most important lesson taught by the 
disaster was, that present methods of constructing 
large ocenan-going steamships do not make adequate 


1 the event of 


provision to protect their flotation i 
collision So far as her strength was concerned, the 
*Titanic” was a most excellently constructed ship. The 
great defect in this vessel, and in at least 95 per cent 
nerchant ships afloat to-day, is that the pro 
visions against sinking, such as bulkheads, water-tight 
decks and the double skin, are altogether too few, and 
such as exist are insufficiently worked out 

Therefore, we are glad to note that the Smith bill 
calls for the inclusion in ocean and coastwise steam 
vesseis of certain safety elements, designed to protect 
the flotation, which, as we lave shown in these col 
umus, would have saved the “Titanic” had they been 
present within the structure of that ship. If the bill 
becomes law it will be necessary for every steel ocean 
er coustwise sea-going steam vessel and every steel 
sietm vessel navigating the Great Lakes carrying one 
hundred or more passengers, to have a water-tight 
skin inboard of the outside plating This skin must 
extend not less than 10 per cent of the load draft above 
the full lead water line, either as an extension of the 
inner bottom plating or in the form of longitudinal 
water-tight bulkheads, and it must reach from the for 
ward collision bulkhead over not less than two thirds 
of the length of the vessel 

The transverse bulkheads are to be so spaced that 
any two adjacent compartments of the vessel may be 
flooded without destroying its floatability or stability 
We could wish that the bill read “any three adjacent 
compartments; for it is certainly conceivable that 
collision with another ship or a long tearing wound, 
such as that received by the “Titanic,” whether through 
the side plating or through the double bottom, might 
fill at least three compartments 

The transverse bulkheads forward and abaft of the 
machinery spaces are to be continued water-tight ver 
tically to the uppermost continuous structural deck ; and 
this deck is to be fitted water-tight. sSulkheads within 
the limits of the machinery spaces must extend not 
less than 25 per cent of the draft of the vessel above 
the load water line and they must end at a water-tight 
deck 

\pplying the foregoing regulations to the “Titanic,” 

vould mean that the first four and the last three 
bulkheads would be carried up to the shelter deck 
about 30 feet above the water line; and the bulkheads 
throughout the engine and the boiler room spaces would 
f about 10 


be carried to the upper deck to a height 


feet above the water level 


Finally, all water-tight bulkheads and decks must 
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roportioned to withstand, without material per 
nent deflection, a water pressure equal to five feet 
ore than the full height of the bulkhead. Bulkheads 
of novel dimensions or seantling are to be tested by 
actual water pressure. The bill would be improved if 


this read that all bulkheads before being passed by 


the surveyors should be tested by actual water pres- 
sure 

The bill, as we have said, makes excellent provision 
for safeguarding the flotation of future ships. We 
suggest, however, that it would be much improved 
if a clause were added stating that all openings lead 
ing from the boiler and engine rooms and the holds to 
the shelter deck must be inclosed in steel water-tight 
trunks, or casings. This provision should be so worded 
as to apply to openings for boiler uptakes, ventilating 
shafts, ladders and cargo hatches. The provision of 
such casings would prevent water, which might enter 
the ship below the water line, from rising above the 


water-tight deck and flooding the decks above. 


The Royal Society 


LMOST every eminent Englishman seems at some 

time to have tossed into a hat a handful or so of 

that form of carbohydrate food used in the mak- 

ing of “alphabet soup:” to have taken out at random, 
just as from a church fair ‘‘grab bag,’’ a number of these 
letters and have suffixed them in a long string to his natal 
and baptismal cognomina. Among these seemingly ad- 
ventitious combinations the most highly prized by Eng- 
lishmen of science is that denoting fellowship in the 
Royal Society of London for Improving Natural Knowl- 
edge. This superb institution—when time presses called 
on the 15th of July cele- 
It was founded by Charles 


simply the Royal Society 

brated its 250th anniversary. 
II, of otherwise rather nebulous memory; and all his 
male successors on the British throne have been members, 
including the present King, who evinces a very active 
interest in its welfare and in its beneficent deliberations. 

Representatives of the French Academy, which Car- 
dinal Richelieu founded only a few years before the Royal 
Society, attended the anniversary celebration. The Socie- 
ty seems to have been originated, not byan Englishman, 
but by a German—Theodore Haak, who came from the 
Rhine Palatinate and instituted in 1645 weekly meetings 
“of divers worthy persons inquisitive in natural phil- 
osophy and other parts of human learning, and particu- 
larly of what has been cailed the new philosophy, or ex- 
perimental philosophy;"’ and another German, Heinrich 
Oldenberg, was the first secretary. Three years later a 
sister organization, the Philosophical Society of Oxford, 
was founded in that university. A most friendly inter- 
course was maintained until, in 1660, under the chair- 
manship of Dr. Wilkins, their activities were joined in a 
metropolitan corporation for promoting “physico-mathe- 
matical, experimental learning and philosophy.” Sir 
Robert Moray was the first president; and among others 
have been Newton and Lister. Several great Americans 
have been or are fellows—Benjamin Franklin, Benjamin 
Thompson (Count Rumford), Alexander Agassiz, Simon 
Neweomb, Dr. S. Weir Mitchell. 

The membership has from the beginning been limited 
to fifty-five; most of these famous men have ever been 
and are advanced in years on joining the Society, such 
fellowship meaning to them the crowning point of a 
career devoted to science. And there are fifty honorary 
foreign members, without power and selected by the 
council from among men eminent in science abroad. 
The annual election of officers is held on the day of the 
Society’s spiritual patron, St. Andrew. It receives from 
the British Government an annual grant of £5,000. A 
report on its considerable trust funds and its other sources 
of revenue is published annually. Its expenditures are 
for the publie weal; every year thousands of pounds are 
devoted to the promotion of scientific research, and to 
paying for the experimental work of scientists who per- 
sonally lack the means. Through its long and most 
honorable existence, it has ever been the principal advisor 
of the State and Crown in all matters of seience. It is 
officially represented on the governing body of every kind 
of governmental and semi-public scientific and other 
Its counsel is sought and given 

It keeps ever in touch with 


educational institution. 
on matters innumerable. 
learned societies throughout the world. 

It has the custody of the standard copies of the Im- 
perial Standard yard and pound; it controls the Na- 
tional Physical Laboratory, which was established by the 
Government on its reeommendation; it superintends the 
Kew and the Greenwich observatories; on its initiative, 
and by its advice, the Government inaugurated the 
geodetic survey in 1791. Other enterprises which have 
had the Society's aid are the expedition of Capt. Cook 
to observe the transit of Venus, and that great command- 
er’s cireumnavigation of the globe; the various Arctic 
expeditions under Ross, Parry, Franklin, and Nares; 
the ‘Challenger’ expedition; the International Congresses 
on the questions of a prime meridian, and of an interna- 
tional seismological investigation system; tidal observa- 
tions; protection of buildings from lightning; tropical 
diseases; color-blindness; and much else impossible of 


enumeration. 


i 


The Conquest of Disease 


lik Health Department of this city is to be egp. 





gratulated upon the statistics showing the death 
rate in New York from natural causes during 
the vorty-six years covering the period since the depart. 
ment was organized. In the year 1866 the death rate 
31 per each thousand of population. TT», 






ratio was 3 
day the ratio is 15.13 per thousand. 

Well may the report say “The facts are significayg, 
They show in an unmistakable manner the success of 
publie sanitary administration which has directed itg 
efforts almost entirely against infectious diseases.” 

Peace hath its victories—and surely this successfyj 
conquest of disease is one of the greatest of them. Ogp 
satisfaction in contemplating a reduction of over # 
per cent in the death rate of New York, our admira. 
tion for those thoughtful, highly intelligent and alwayg 
industrious men who, in the quiet of the laboratory, 
have been carrying on the fight against disease, becomes 
the greater when we remember that what has beep 
done in this city has been done also in a_ hundred 
others. 

A reduction of over 50 per cent in less than fifty 
years in the death rate justifies, surely, the hope that 
before another fifty years has passed science wil] 
have obtained a complete mastery of infectious dis 
eases, and mankind, once the prey of superstition and 
a predisposing dread, will have realized that, if certaiy 
simple salutary laws are followed, it can live its dap 
by-day life free from all fear, even of the great white 
plague itself. 

Certain diseases there are which to-day remain whe 
conquered, chief among which is the last-named. Yet 
even these are gradually being brought under control, 
and the progress in bacteriology, particularly during 
the past decade, has been such that, even in the labora 
tories (where predictions are never made) one Cau 
detect a note of strong hopefulness that consumption 
and the few other of the diseases wiich have hitherts 
stubbornly withheld their secrets, will be brought with 
in absolute control. 

It is an amazing fact that the very methods ly 
which the bacteriologist has achieved his wonderful 
success are being bitterly attacked. Had it not beep 
for the practice of vivisection, this 50 per cent redue 
tion in the death rate could never have been accom 
plished. So far from the bacteriological investig- 
tions which have been made in the laboratories of this 
and other cities being marked by needless cruelty, the 
discomfort or pain which may have been suffered by 
a certain few dumb animals has brought untold benefit 


and relief 


The Exiles of the South Orkneys 
HE heroism of the cosmopolitan group 

scientific men that keeps in operation the Argel 

tine meteorological station in the South Orkneys 
attracts surprisingly little attention, even from the 
scientific public. The station was originally established 
by the Seottish Antarctic Expedition of 1903-04 and was 
taken over in 1904 by the Argentine Meteorological 
Oftice. 
a cook 
ot exile in this inhospitable spot, which, although 
north of the Antarctic circle (lat. 60 deg. 40 min.). is 
ice-bound, and has a truly polar climate 


Every year a party of four—three observers and 


is sent out from Buenos Aires to spend a year 


generally 
The mean annual temperature is 23.8 deg. Fahr. The 
snowfall is excessive, sunshine is rare, and strong gales 
are frequent. Moss and licheus are the only vegetation. 

From a purely scientific point of view, the study 
of the winds and barometric pressure distribution 
of the Antarctic is peculiarly interesting on accoutt 
of its comparative simplicity. The South Pole lies at 
about the center of a dome-shaped continental glaciet, 
so that the wind-system belonging to the planetary am 
culation and that due to air drainage down the glaciet 
slopes are approximately concentric. 

It is urgently desirable that other fixed and perme 
nent meteorological stations should be established in the 
south polar regions. Pending this consummation, the 
enlightened policy of the Argentine government in malt 
taining a station in the South Orkneys, at a cost of 
25,000 a year, is most commendable 





from $20,000 to § 
Special praise, however, is due to the devoted men, of 
several nationalities—NSecotch, American, and others= 
who are unobtrusively carrying out this important Wr 
dertaking, with all the hardships it involves. Thef 
richly deserve the tribute paid to them by M. Rouch, of 
Dr. Charcot’s last Antarctic expedition, in a recent a@ 
dress before the Société Météorviogique de France: 
“There, for a year, in a primitive house, amid com 
tinual storms, never sure of the return of the shii 
which, in order to reach them,.must sometimes penetral® 
a difficult ice pack, they lead the traditional existem® 
of a polar Winter sojourn; obliged to bear evely 
drudgery and to endure a rigorous climate. They de 
not call themselves polar explorers, and on their retuml 
to civilization they do not go about the world deliveriit 
lectures—hence they are unknown. But is it not just 
that I pay this tribute of my admiration to these men?” 
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Engineering 


New French Dreadnoughts.—The French navy is 
following the lead of Great Britain and the United 
States by increasing the caliber and reducing the number 
of guns in her main batteries. The three new battle- 
ships, the ‘‘Lorraine,” the “Bretagne,”’ and ‘‘Provence,”’ 
of 23,500 tons, will carry ten 13.5-inch guns, all placed 
on the longitudinal center line of the ship. 

The Largest Warship.—Although authorities differ 
as to the dimensions of the recently-launched British 
battle-cruiser “‘Queen Mary,” there seems little reason 
to doubt that she is the largest warship afloat at the 
present time. Some authorities give her dimensions 
as follows: Length over all, 725 feet; beam, 87 feet; 
and displacement, 29,000 tons. She will probably make 
over 30 knots on trial, and to do this her turbines will 
have to develop not far short of 100,000 horse-power. 
The “Moltke,” of 23,500 tons approximate displace- 
ment, required 90,000 horse-power to drive her at from 
29 to 2914 knots. 

Thirty Miles of Warships.—Great Britain has been 
the scene of some remarkable naval mobilizations, of 
which, until this summer, the most notable was that 
held during the coronation festivities last year. In 
point of size, however, that review was surpassed by 
the one held at Spithead last month, when 239 warships, 
big and little, were drawn up in six parallel lines, which, 
if strung out in single line, would have extended for 
30 miles. The significance of this display will be appre- 
ciated when it is remembered that Great Britain is 
building warships at a faster rate, and is building more 
of them, than at any period in the history of her navy. 

Scouting by Submarine Bell.—Four of our naval 
submarines, using the submarine bell as the only source 
of communication, recently went in search of the 
“Castine,” which represented an enemy’s ship. The 
submarines maneuvered in depths of from 20 to 60 
feet, and finally the ‘“‘Castine’’ was found and theoreti- 
cally sunk by four torpedoes provided with dummy 
heads, whieh were successfully discharged at the ship. 
It may be mentioned that the submarine bell affords 
effective protection against collision, since the throb of 
the engines of an approaching ship can be distinctly 
heard when the submarine is below the water. 

“Titanic’’ Inquiry Concluded.—The Board of Trade 
inquiry into the ‘‘Titanic’’ disaster has been concluded, 
and its President, Lord Mersey, has announced that 
its report will be produced ‘within a reasonable time.” 
The Attorney-General referred to the inaction of Capt. 
Lord, of the ‘‘Californian,’’ and said that he had come 
to the conclusion that there was no excuse to be found 
for his conduct on that night when, as the evidence 
showed, his ship might have reached the ‘Titanic’ 
in time to save the whole of her passengers. He asserted 
that utterly unnecessary risks had been taken by the 
“Titanic,” and that the causes of the disaster were a 
bad lookout and excessive speed. 

A 32-knot Steam Yacht.—The turbine yacht ‘‘Win- 
chester,” built for P. W. Rouss, Esq., of New York, 
by Yarrow & Co., under the supervision of Cox & 
Stevens, naval architects, New York, ran her full speed 
trials recently on the Skelmorlie deep water measured 
mile, attaining a mean speed of 3244 knots. This was 
a quarter of a knot in excess of the contract speed. The 
“Winchester” is 205 feet in length and 18 feet 6 inches 
in breadth, and the trials prove her to be one of the 
fastest yachts afloat. The propelling machinery con- 
sists of Parsons turbines, driving two shaftse and steam 
is supplied by two of the firm’s water-tube boilers 
fired with oil fuel. 

Hydraulic Transmission for Diesel Motors.—The 
Vulean Company, of Stettin, are building two Féttinger 
transformers, capable of delivering 1,200 horse-power, for 
a vessel to be employed in the Congo trade. It begins 
to look as though the introduction of Diesel engines 
On ocean-going ships, particularly those engaged in 
freight carrying, will produce a widespread demand 
for an efficient speed-reduction mechanism. Three 
types are available—the mechanical, the electrical and 
the hydraulic. The mechanical leads in efficiency, the 
electrical in the wide range of speed control, and the 
hydraulic reduction gear, although lower in efficiency 
than the others, has the advantage of quick reversing, 
a wide range of speed and great reliability. 

Memorial to “Titanic’s’” LEngineers.—One of the 
most striking instances of devotion to duty in the 
“Titanic” disaster was that afforded by the engine- 
room staff. In a sudden emergency, such as overtook 
this ship, the order for the engineer staff is “‘all below;” 
and, judging from the fact that not a single member of 
the staff of thirty-four, including John Bell, the Chief 
Engineer, survived the disaster, it is believed that 
every one of these men remained at his post to the 
very last and went down with the ship. Engineers the 
World over are invited to contribute to a Shilling Fund 
(25 cents) to erect a suitable memorial in Southampton. 
Contributions will be received in the United States 
by Mr. H. L. Aldrich, International Marine Engineering, 
17 Battery Place, New York city, 


Aeronautics 


Newest Record for Speed.—Vedrines traveled for 
two hours at a speed of one hundred and six miles 
an hour at Rheims, on July 13th. He broke all 
records. , 


The Wright Hydro-aeroplane School.—Orville Wright 
has decided to open a station at Glen Head, L. I., where 
the use of the hydro-aeroplane is to be taught. The station 
will be in operation, it is said, on or before August Ist. 


The Aeronautic War Fund of France.—According to 
Le Temps the National Committee for Military Aviation 
has collected the sum of 1,280,373 francs for aviation 
purposes. The National Committee has already turned 
over to the Ministry of War the sum of 500,000 francs 
for the purchase of thirty-three aeroplanes. 


A Hydro-aero Bus.— Roger Sommer has built a hydro- 
aeroplane which is to carry six passengers. The machine 
is to be used on Lake Geneva. Tickets will be sold to 
tourists. The maximum speed is to be only forty-five 
miles an hour. Daily circuits are to be made from town 
to town around the lake. 


Japan Buys Aeroplanes in America.—It has been 
announced at the office of Glenn H. Curtiss that the 
Imperial Japanese Navy has placed an order for three 
hydro-aeroplanes, and that three Japanese Navy officers 
are now on their way to Hammondsport, where they 
will be taught to fly the machines. 


A Glenn Curtiss Launching Machine.—Glenn Curtiss, 
the well-known aviator, has secured a patent (No. 
1,027,242) for a means for launching flying machines, 
which comprises a suitable mount with an aeroplane 
supporting device pivoted upon it, in connection with 
which he provides means for imparting at a variable 
speed an angular throw to the supporting device so 
that the machine is brought to a position after it has 
attained a maximum velocity which position is accord- 
ing to the proposed direction of flight. 


Aeroplane Fleets for Argentina and Roumania.—The 
recent popular movement in Italy whereby the army of 
that country became possessed of a fine fleet of aeroplanes 
has had parallels in Argentina and Roumania. It is re- 
ported that the Sociedad Sportiva Argentina has offered 
the Minister of War an aerial fleet, the cost of which will 
be defrayed by the sale to the publie of 1,500,000 illus- 
trated posteards. A competition was recently held to 
obtain suitable designs for the cards, viz., allegorical 
representations of the military uses of aviation. An 
Aerial League has been formed in Bucharest for the pur- 
pose of raising funds by popular subscription with which 
to buy aeroplanes for the Roumanian army. 


Do Flying-fish Fly?—This much-mooted question is 
discussed by William Allingham in the Nautical Maga- 
zine. The orthodox scientific opinion is that the “‘wings”’ 
of the flying-fish merely serve as a parachute to sustain 
the fish for a brief period in the air, after he has launched 
himself out of the water by a powerful screw-like move- 
ment of his tail. Aceording to this view, the fish has 
no power of directing his flight after he has left the 
water. However, Mr. Allingham, who is a nautical 
expert attached to the British Meteorological Office 
and is in eonstant intercourse with seamen, reports 
many observations that tend to controvert this opinion. 
Certain observers claim that the wing-fins are in con- 
stant rapid vibration, and seem actually to serve the 
purpose of flight. One vessel master watched a fish 
that had attained an altitude of 20 feet above the 
water, and was flying toward the mizzen rigging of 
his ship when, apparently noticing the obstruction, it 
changed its course about 60 degrees, crossing the ves- 
sel’s stern to regain the water. Many other similar 
observations are mentioned. A series of cinematograph 
pictures might solve this question once and for all. 


Death of Hubert Latham.—Hubert Latham, one of 
the pioneer aviators, was killed by a buffalo on June 7th 
in a hunt in the French Soudan. He was one of the 
few men who first took up aviation and who was still 
flying almost up to the time of his death. The rest 
have either been killed or have gone into the safer 
vocation of manufacturing. Latham took up flying 
very soon after Wilbur Wright made his demonstrations 
in France. He always flew an Antoinette monoplane. 
He had not been flying many months before he decided 
to eross the Channel. His first attempt was made on 
July 19th, 1909. He flew half-way across and then fell 
into the sea and was picked up by a French torpedo 
boat. After Blériot had performed the feat, Latham 
made a second attempt on July 27th, covering nineteen 
of the twenty-two miles. Just off Dover he again fell 
into the Channel. Latham was phenomenally lucky. 
He emerged time and time again from accidents without 
serious personal injury, although he smashed machine 
after machine. In his day he was a record breaker. 
He held records for endurance, height and speed, all 
of which, however, have since been broken. Americans 
will remember him as one of the contestants on the 
French team that compéted at Belmont Park in 1910, 


Automobiles 


When Kerosene is Useful.—A motorist from Marion, 
N. Y., the other day was caught miles away from a 
garage, without a drop of gasoline on which to get home. 
Inquiry at farm houses nearby failed to reveal any 
available supply of the “precious fluid,’’ and so he 
decided to try a can of kerosene. As the motor was 
still warm, he had no difficulty at all in starting it and 
finishing his run home without further trouble. 


Folding Chairs of Pressed Steel.—Folding cha'rs 
made of pressed steel, which can be folded together so 
as to look like an ordinary music holder, and slipped 
into a cover, are the latest in the accessory business. 
Although the weight of the chair is but thirty ounces, 
it is built strong enough to support a man weighing 
four hundred pounds. 


Nickel Trimmings Now Popular.—aA large proportion 
of the 1913 output of the American automobile com- 
panies will have nickel trimmings. The beauty and 
durability of nickel, and the ease with which it is kept 
bright, commend its more general use. At any rate, 
it is a tasteful compromise between the brilliance of 
burnished brass and dull effects of the more utilitarian 
finishes, such as gun metal. 


Subsidizing Motor Cars.—The British War Office 
has drawn up a provisional seheme for subsidizing 
“petrol motor lorries’’ (i. e., gasoline trucks built for 
carrying heavy loads) built after January ist, 1910, 
and owned by civilians. The owners are to receive an 
initial subsidy varying from $39 to $58, and an annual 
subsidy of $73, in return for which they are to agree to 
turn over their wagons to the government in case of 
war, at a fixed price. 


Reinforced Bulb Horns.—Because the ordinary bulbs 
used on automobile horns have invariably been a source 
of trouble and annoyance to the motorist, and because 
the various mechanical horns are making such a remark- 
able progress, a French horn maker has brought out 
a reinforced bulb for the ordinary reed horn, which 
has several unusual features. Instead of being smooth 
and slippery, the new bulb is ribbed horizontally and 
verticaliy, affording a good grip to the fingers and 
strengthening it to such an extent that it will outlast 
three ordinary bulbs. 


Race Victories and Sales.—The public, of course, 
well knows that race victories influence to a certain 
extent the sales of cars, particularly of these of the 
“roadster” type. But it must come as a distinet sur- 
prise to hear of a German factory which by good judg- 
ment and good luck managed to win three successive 
road races and one reliability tour, whereupon it re- 
ceived a cable order from England for no less than 
eight hundred chassis of the winning type. Previous 
to the winning of these races the entire output of the 
factory amounted to only one thousand cars. 


Dual Wheels for Heavy Cars.—Instead of mounting 
dual rubber tires on a wide-rimmed wheel, for use on 
heavy-duty trucks, a New York tire expert has invented 
a dual wheel, which is said to have shown great effi- 
ciency in the trying-out process. The wheels are stag- 
gered, one spindle being in front of and the other behind 
the line of the axle. The spindles are connected by 
means of an equalizing bar, which permits the wheels 
to follow the contour of the road and equally divides 
the load between them. While the wheel is to be made 
in New York by a well-known rim manufacturer, it 
is based on patents which were granted to Molesworth, 
the British scientist. The invention was improved 
and developed by Alexander Dow. 


Emergency Steering Device.—Many of the most 
serious accidents in fast driving, and especially in rac- 
ing, arise from the breaking of the steering knuckle 
and the subsequent swerving of the front wheels. A 
Rochester mechanic has patented a device which is 
designed to prevent the swerving of the wheels in the 
event of a fracture of the steering gear. The device 
is practically a double steering gear, operating independ- 
ently. The main gear is attached to the machine and 
the second gear can be put on if desired. The former 
operates on a knuckle joint, while the latter acts directly 
on the wheels. A steering post is fastened directly 
beneath the steering wheel, and operates on a worm 
serew connected with rods on which are bolted collars 
set in a flange bolted to the wheels. The flanges are 
constructed so the collar rests in them and runs en 
ball bearings, the two wheels being connected by rods 
across the front of the machine, in addition to the 
usual tie rods. If the main gear breaks, the rods hold 
the wheels from swerving and steer as ‘if nothing had 
happened. If one of the rods of the deviee breaks, 
the other will do the work. If a nut comes off one of 
the wheels, the flanges and collars will tend to prevent 
the whole from coming off, and even if the axle should 
break, the device will do its share toward preventing @ 
bad smash-up; the machine will rest on the rods and 
give the driver a chance to come to a stop without 
turning a somersault, 
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Fig. 1.A Central American Indian woman, a white Fig. 2.—The same _ subjects photo- Fig. 3.—This photograph was 
boy and a negro photographed with ordinary light. graphed with invisible ultra-violet light. made with infra-red light. 


Black and White Men in Invisible Light 


Tricks Played by Ultra-Violet Rays 






































By Gustave Michaud and Fidel Tristan, Costa Rica State College 


* FVERAL hypotheses have been advanced to explain tolerably good image with an exposure of 7 minutes. why he should have been an exception to the general 
SD the difference in color between the southern and The result was of a somewhat unexpected and con- rule. Primitive tribes were probably often decimated 
northern races of mankind None is entirely satisfac fusing nature and is clearly told by the accompanying by hunger, as the Canadian Indians of to-day. Those 
tory lt occurred to the writers that some progress three photographs The difference in the absorbing hunters who exhibited on the snow a sallow face, § 
micht perhaps be made toward the solution of the power of the black and white skins decreases from black hair, beard and eyes worked at a disadvantage 
problem if the relative absorption of light by the the infra-red to the ultra-violet. In the infra-red it when compared with somewhat lighter-complexioned 
white and colored skins was cousidered not only for is by far greater than in visible light. In the ultra comrades. They were more conspicuous on the white 
the visible radiations, but also for the invisible yet violet it is almost nil. Indeed, it may be said that, if field, and could not so easily approach their prey within 
ever-present ultra-violet and infra-red lights our eyes were sensitive to ultra-violet light only, all striking distance. When food was scarce, mortality 

4 group composed of a dark-skinned negro, an In men would be negroes, so far as color is concerned. was the greatest in their families; the lighter-complex- 
dian woman of a chocolate color with perhaps an ad Some years ago, one of the writers (ScIENTIFIC AME ioned individuals leaving in every generation the larger 
mixture of negro blood, and a white boy of Alpine RICAN, November 5th, 1904) ventured to explain the posterity. If that explanation holds good, it is rather 


descent was photographed successively in visible light genesis of the white races of men through a process easy to understand the reason why the selective process 
in infra-red and ultra-violet lights Foucault's filter similar to that which bleached the fur of most north which decreased the absorption of visible light by the 
(5,160 to 5.260) was used for the ultra-violet, the objec ern animals which hunt or are hunted During the skin had no such influence on the invisible ultra-violet 
tive being «a quartz lens silvered on both sides Ex whole Paleolithic and great part of the Neolithic ages, light. Why and how the same process should have 
posure in full sunlight ; minutes For the infra-red, man Was ignorant of agriculture In Abbeville, in deprived the white skin of the power of absorbing 
Prof. Wood's filter was slightly modified; the 15-cramme Spy, in Mentone, in Hoxne, in the caves of Périgord, the warm and invisible infra-red radiations is by far 
gelatin filter made by Messrs. Wratten and Wainright iumberless flint or bone implements were found which more difficult to understand. It seems that such radia- 
of Croydon, England, was placed between two disks prove that fact The Paleolithic man was a_ hunter, tions are needed above all by the man who must with- 
of cobalt glass of the darkest shade used by oculists and this being recognized, it becomes easier to explain stand the effects of a cold climate. Yet the negro is 
The spectrum panchromatic plates, sensitive to the how his color was changed, like that of other north- the man whose skin is so organized that it can absorb 
infra-red, und made by the above named firm, gave a ward-migrating carnivora, than to explain the reason them. 


‘‘Heart Stopping’’ as a Profession 
Examples of Muscular Control of Scientific Interest 


By John B. Huber, A.M., M.D. 









MAN recently exhibited himself in London, who, ac mous muscles, but they have been invisible and re- throat and up under the under jaws, by muscular con- 
f Rganai to an imaginative press-agent, gave “an ex mained firm to the touch even when relaxed. But this traction, “all being as solid as a block of marble.” 
traordinary demonstration of phenomenal muscle man athlete can relax his muscles to such an extenf that In another the muscles of the neck are made distinct. 
ipulation and stopping the beating of the heart,” before by shaking his arm he can make the triceps quiver like Still another shows unusual manipulation of the abdo- 
members of the medical profession in London. I can reeds shaken by the wind.” More than this. he can men. The athlete “can draw in his stomach to an 
not find, however, any report of this demonstration stop the beating of his heart for more than twenty extraordinary degree and also protrude it as much in 
rhe prese agent states that “by years of hard work, seconds, and retard or accelerate his pulse at will, the opposite direction.” 
careful study and immense concentration of mind,” the thereby defying the laws of nature. There is no It is also claimed that this performer can remain 
athlete in question “can manipulate his muscles to an authentic case of this feat ever having been accom- under water from six to eight minutes, and that he can 
extent never before deemed possible in medical his plished before. In the second of the photographs here live for a protracted time when buried in the ground. 
tery Many men have by exercises developed enor published the flesh has been drawn tightly into the (Continued on page 85.) 
































i. The athlete's body 2.--The flesh drawn tightly into the 3.— Appearance of a curtain produced 4.—-The abdominal muscles contracted 
in repose. throat by muscular contraction. by muscular control. to cause concavity. 
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The 


*r would be difficult to find a bet 
i. example of theory borne out 
by actual practice than occurred in 
the recent accident to the U. 8. 8S. 
‘New Hampshire” when run into by 
the Fall River Line steamer “Com 
monwea Ith 

The accident occurred in Newport 
harbor about 5 A. M. on the morn 
ing of July 7th. The battleship 
“New lumpshire,” displacement 
16,000 tons, was lying at anchor in 
a heavy fog, when the “Common- 
wealth,” one of the most palatial 
of modern steamers, with a dis- 
placement of about 1500 tons, 
rammed the stern of the battleship 
at a point about six feet to star- 
poard of the center line. Chance 
eould hardly have chosen a _ better 
point for the collision to oceur, for, 
in spite of the fact that the “New 
Hampshire's” full crew was about 
70 men and the “Commonwealth” 
was probably carrying an equal 
number of people, not a single fatal- 
ity or injury of any kind resulted. 

The general extent of the dam 
age to each vessel can be observed 
roughly by referring to the two 
photographs, and it will be seen 
that as usual the body receiving 
the blow has suffered considerably 
more damage than the body inflict- 
ing the blow At first sight, it 
would seem that Newton's law of 
motion, Action and reaction are 
equal and opposite in direction,” is 
not evidenced here Just here 
though the point is frequently over- 
looked, that in addition to the struc 
tural damage to the ‘Common- 
wealth,” the speed of her great mass 
wax reduced almost immediately to 
cero, and it is this consideration 
that brings the theory and practice 
in accord Some idea of the force 
of such a blow can be approximated 
from the following calculation In 
the absence of any definite informa 
tion on the subject, assuming a 
speed of 15 feet per second (corre 
sponding to slightly over eight knots 
per hour, which is considerably less 
than half speed for the “Common 
wealth”), and a displacement of 
4.500 tons, we find that the energy 
of the blow 


against the “New Hampshire” was 


which she delivered 


about 16,000 foot-tons. This would 
be sufficient to lift the battleship 
one foot into the air. 

In considering the relative effects 
of such a collision on the two ves- 
sels it is to be remembered that the 
“New 


blow practically 


Hampshire” received the 
broadside on, so 
that her plating acted merely as a 
thin membrane for holding together 
the framing, and except in assist- 
ing to transmit the stress to the 
framing the plating itself could not 
be expected to contribute any ma- 
terial resistance to the blow. The 
“Commonwealth,” on the contrary, 
delivered the blow with her knife- 
like bow 
stem, and her plating received the 


armored with its steel 


impact edge on, so to speak, and in 
the most advantageous way possible 
to enable the plating not only to 
transmit the stress to the framing, 


but also to take its full proportion 

An examination of the stern of the “New Hampshire” 
by our representative disclosed the fact that she had 
Withstood the enormous impact remarkably well. One of the “Commonwealth's” bow 


of such stress. 





‘““Commonwealth”’-‘‘New Hampshire’ Collision 


The Bulkhead and the Watertight Deck Prove Their Value 




















Bow of the ‘‘Commonwealth,’’ showing how the steel protec- 


tive deck of the battleship cut deeply into the bow structure. 

















The protective deck of the ‘‘New Hampshire,’’ upon which the seaman is stand- 
ing, is intact. The lighter structure above was torn loose and driven into the ship. 


The outside shell plating, 54 inch in thickness, from 
main deck to water line was bent inboard in a wedge 
shaped section corresponding somewhat with the shape 
The point of impact 


could not desire a better tribute either to the quality at the rail of the main deck had been bodily carried 
of the product of our steel manufacturers or to the forward a distance of over twenty feet, and, as can be 
careful aid efficient inspection of every piece of ma seen from the photograph, shows no sign of cracking or 
terial entering into the hull of such a vessel by the rupture throughout the twenty feet of height between 
representaiives of the Navy Department, than was the protective and main deck. The rivets, too, have 


given by a 
twisted plating and shapes. 





ew of the tangled and distorted mass of 


apparently held well, showing surprisingly ‘few heads 
At the protective deck, 114 inches thick, 


snapped off. 


this case. 


which on this vessel comes slight!) 
below her water line, the plating and 
frames have been sheared off, jeu. 
ing the flat top of the heavy wate: 
tight protective deck intact, and a 
good as the day it was originally in 
stalled. There was apparently mm 
damage whatever below the protec 
tive deck, which is only another ex 
cellent example of the great advan 
tages to be gained either in was 
ship or merchant construction of 
heavy watertight deck at or near 
the water line. The presence of 
this deck slightly below the water 
line and its absolute intactness pre 
vented practically any water at ali 
from entering the ship. 

The plating of the gun and berth 
decks has been considerably buckled 
and torn, and the four or five afte 
beams and frames on both sides 
were so badly twisted as to require 
renewal. On the main deck the 
plating and beams were badly beat, 
and the wood deck torn and shat 
tered. 

The compartments involved wer 
the extreme after cabin of the com 
manding officer, the bath and show 
er room for the wardroom officers 
and the after staterooms on each 
side. In these spaces all fresh and 
salt water piping, ventilation duct» 
steam pipes, electric light fixtures 
wiring and conduit, tiling, ete., were 
completely wrecked, together with : 
number of fittings, such us airports 
gunport shutters, deck stanchions 
flagstaff, ete. 

Several of the 22-inch nickel-stee! 
plates of armor protecting the after 
h 


an angle of about 125 degrees, but 





6-pounder guns were bent throug 
gave no evidence of cracking, and 
the authorities expressed the belie! 
that these could be heated, straight 
ened and used again. (ne heavier 
3-inch plate of armor at the. wate: 
line showed evidence of having been 
slightly bent in on one corner, but 
no further injury was received by 
the water-line armor 

There was apparently vo damage 
done to the propellers, shafting o7 
rudder, which can only be consid 
ered a piece of very good fortune 

The repairs to the stern, which 
must be done with the vessel in 
dock, will probably be executed 
cutting off the whole damaged po 
tion above the protective deck by 
the use of pneumatic chipping ham 
mers, and the oxy-acetylene flame 
and lifting it bodily off. This po 
tion will then be replaced by a whole 
new stern, fitted complete in all re 
spects, which will require an ex 
penditure of about $15,000 and six 
weeks time. 


The damage to the “Commo 
wealth,” which it is also estimated 
will cost about $15,000 to repair 
consisted of a broken stem and a 
very badly crumpled and twisted 
how, which will involve the renewa: 
of a large number of her forward 
plates and frames, and will necessi 
tate docking the vessel. The inijur 
sustained by this vessel shows the 
collision 


great value of efficient 


bulkheads, which held perfectly 


The knife-like effect of the armored prote 


tive deck of the battleship in shearing the shell piating 


and forward frames of the “Commonwea!th 


is plaliniy 


visible in the illustration 


The most 


gratifying thing about the accident. ii 


indeed anything can be said to be gratifying about such 


an unfortunate occurrence, was the perfect order and 


discipline observed on both vessels immediately after 


the collision. 


and the 


In spite of the heavy fog that prevailed 


except for those immediately on 


(Concluded on page 87.) 










—S—— — —— 
—= 

























































SCIENTIFIC AMERICAN July 27, 1909 
Ses inceesiiantamatiaal . ST a PL NS 
Artificial Surf Bath 
. h« ‘ ‘ 
Artificial Surf Baths 
A Miniature Indoor Ocean 
| yr \! e of the International Hygiene outlay for the wave-producing apparatus would not inclined in the usual manner, and the plungers were 
! d in lresden last year attracted more exceed $7,000. placed at its lower end, where the depth of water 
i han the Undosa artificial surf bath The mechanical device by which the waves are pro was about 7 feet. The waves generated at this end of 
rom the sale of bath tickets, and espe duced is very simple in principle. It consists essentially the basin were more than 3 feet in height, and as they 
ectators’ tickets, were unexpectedly large of one or more hollow wedge-shaped bodies made of moved toward the other end and reached a_ point 
ometimes to $450 in a single day As the sheet iron, which are rhythmically immersed in and where the depth of water was less than their height 
operation was only about S40 per day, it is drawn out of the water by appropriate machinery. In they began to comb and break, and thus produced a 
evident that the artificial surf bath may be made a situations in which the vertical elevation and depres- very good imitation of the surf of a natural sea beach, 
ery profitable as well as a very beneficial institution sion of the wedges present difficulties the waves may The arrangement of the plungers or vanes, and the 
rhe idea of generating waves in still water by alter be generated by oscillating vanes, but the operation character of the impulse impressed upon the water, can 
nately submerging and withdrawing solid bodies of is always so conducted that the water which rushes be varied in divers ways. Where space is limited, for 


appropriate form and dimension, originated with in to fill the void produced by the elevation of the example, a plunger could be attached directly to the 
Hlofrat Hoeglaner of Munich, who in 1908 obtained a wedge or the retraction of the vane passes the point piston rod of a vertical engine placed above it, as in 
















































German patent for a wave-producing apparatus, which of equilibrium and is heaped up by the return swing one form of steam hammer. Plungers could be oper- 
ented e United States and of the vane or the immersion of the wedge. The wave- ated in the middle of a long basin so as to send waves 
l experiment in the forming action, therefore, is identical in principle with toward both ends. The two parts of such a_ basin, 
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Bathhouses. 














Engine room 


i Rubber mat 





Concrete tank 
Diagrammatic presentation of the Undosa Surf Bath. The upper diagram shows the plan of the house, comprising dressing-rooms 
for men and women, basin, 40x115 feet, laundry, engine-room, director’s office and wire rope. The lower shows a jongitudinal verti- 
cal section of the same, with position of rubber mat, inclined concrete floor, engine-room and canvas roof, opened by rolling up. 








production of an artificial surf bath by this method that of a stone thrown into a pond. If the stone falls divided by the machinery and a screen, could be used 
s made in 1805 in a conerete basin built in Lake close to the bank, so that the water can escape in only as separate baths for men and for women. 

Stamberg one direction, the height of the resultant waves is The height of the waves is conditioned by the volume 
Phe bath could be used only in summer, and, although increased. of water displaced, and it can be varied within wide 

ii Was very well patronized on clear hot days, it was In the experimental plant in Lake Stamberg the limits by varying either the travel of the plungers or 

evident that long periods of fine summer weather would waves were generated by three immersion wedges ar- the depth of water. For artificial basins the best prac- 





be required in order to pay the operating expenses and ranged in a straight line, each of wLich was driven by tical method consists in varying the travel and dis- 
provide for amertization and fair interest on the initial a separate electric motor, in order to save space. Each tributing several plungers across the deep end of the 
outlay motor was coupled directly to a fywheel. When the basin. With three plungers constructed to be operated 

it was left for the Dresden Hygienic Exposition to motor, running without load, had attained the proper separately a great diversity of wave motion can be 
demonstrate that artificial surf baths can be made speed of rotation, the motor shaft was connected by a produced by using one plunger, two, or all three. 
profitable by constructing them in such a manner that worm drive with a horizontal shaft carrying a crank If the three plungers, properly distributed, are oper- 


they can be used throughout the year in all sorts of from the end of which the wedge-shaped plunger was ated together and synchronously, the whole basin is 
weather. The directors of the Exposition had decided suspended. In designing the artificial surf bath at the filled with regular waves of uniform height; while if 
thet the department of sport would not be complete Dresden Exposition steam was chosen as the motive even one plunger remains idle, the waves generated by 
without a large swimming bath in which swimming power in order that the water of the bath and the air the others spread into the calm water in front of it, 
races could be conducted. The constructor of the bath, of the bathhouse might be heated by the exhaust steam. and thus lose force and height as they approach the 
Herr Recknagel, suggested that it be provided with a At first the steam was supplied by the general power farther end. By accelerating or retarding individual 





movable roof, and also with apparatus for producing house of the Exposition, about 1,000 feet distant, but plungers it is possible, as observation has shown, to 
irtificia urf This plan was finally adopted after subsequently a locomotive boiler of 100 horse-power produce a very complex wave pattern resembling that 
much discussion and with grave financial misgivings, was installed in the bathhouse. of the open sea. 
and the result surpassed all expectations. During the The wave-generating plungers were suspended from Practically all of the conditions presented by a nat- 
five months of its operation the bath was visited by cranks attached to a shaft extending across one end ural beach can be reproduced by doing away with the 
nearly half a million persons and earned about $30,000, of the swimming tank, which was about 40 feet wide vertical wall at the shallow end of the basin and ex- 
which more than covered the cost of construction and 115 feet long. This shaft could be connected by tending the inclined floor well beyond the water line. 
($20,000), and the operating expenses (about $7,000) belt wheels and clutches near its ends, with a counter- The difficult art 6f swimming in rough water can be 


The cost of construction was diminished about one-half shaft at the middle of which was a wheel driven by a practised at one end of the basin, while at the other 
by the gratuitous contribution of many parts of the belt from the engine shaft. The gearing was con- end bathers can enjoy the breakers, the outrunners of 
cguipment by exhibitors, and the site cost nothing, but structed to immerse the plungers 18 times per minute which furnish safe amusement for small children. All 
it appears probable that a similar enterprise would when the engine was running at its normal rate of 125 of these persons may derive benefit from the massage 
pay very well in normal conditions. The additional revolutions per minute. The bottom of the basin was’ effected by the moving water. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


The “Hawke’’-“‘Olympic”’ Collision 


To the Editor of the ScieNTIFIC AMERICAN: 

Your article in SuppLement of February 24th, 1912, 
page 116, suggests that there are some things that pilots 
and professors do not know or have never reasoned about. 
For instance, that when a vessel passes swiftly through 
the water, and that water is deep, the greater part of the 
water that refills the hole where the vessel was, comes from 
below. If this was not so, almost everyone falling over- 
board would be struck by the propeller, which we know 
is not the case. Unless these conditions, it is safe for ves- 
sels in smooth water on parallel courses to range along- 
side one another and sheer off with ease. 

Again, when a vessel passes swiftly through shallow 
water, she ‘‘smells the bottom;”’ that is, the greater part of 
the water which refills the hole where she was, comes from 
the sides. The water under the bow cannot get to the 
stern quick enough, so it is piled up ahead of her, as 
we see when large vessels are passing through the Suez 
canal; the ship’s speed is reduced because she is trying 
to go stern first from the piled-up water ahead to the 
low-level water astern, and the rudder becomes more 
or less useless. 

Under these conditions, practical experiment will show 
that safety for two vessels only lies in a “‘very wide berth.”’ 

Law. HARGRAVE. 


A Good Roads Suggestion 


To the Editor of the Sctentiric AMERICAN: 

Regarding permanent roadways, ‘‘good roads,”’ the 
writer would suggest the building of 16-foot or 20-foot 
Belgium pavement roads or stone block pavements, with 
3 feet in depth curbing 4 or 5 inches thick. This road- 
way to be placed in the middle of the road, and the bal- 
ance of the road could be graded or built of earth or 
crushed rock or of such material as found most available. 
This stone pavement with 2 2-foot rough concrete founda- 
tion would last for many years and prove to be cheaper in 
the long run. PITTSBURGER. 

Pittsburg, Kan. 


The Reproduction of Sound 


To the Editor of the Screnrir1c AMERICAN: 

Your Paris correspondent in a recent issue of your 
paper entertained your readers with the narrative of a 
supposedly novel method of reproducing sound, ccn- 
sisting in forcing a current of air through an air- 
pervious sound record. If you will look at U. S. patent 
No. 908,683, you will see that this principle is my in- 
vention and dates back six years or more. I inclose a 
piece of a record such as I used at that time. 

Philadelphia, Pa. E. LESCHBRANDT. 


The Gyroscopic Action in Aeroplanes 
To the Editor of the Screntrric AMERICAN: 

The theory of the correspondent in the April 20th 
number ef your paper, regarding the tendency of a 
certain flying machine to turn to the left, seems to 
agree with that I advanced in the March 9th number, 
but in the interest of truth I would like to say that 
we are both probably wrong. The solution given by 
“Canadian Subscriber” in the March 2d number is 
undoubtedly the correct one. W. G. BuisH. 

Niles, Mich. 


Mr. Turnbull on the Center of Pressure in 
Aeroplanes 
To the Editor of the SctentrF1c AMERICAN: 

In your issue of May 18th, 1912, there is an article 
describing “The New Eiffel Aerodynamic Laboratory at 
Auteuil,”’ and in it M. Eiffel is credited with a discovery. 
concerning the center of pressure of a doubly curved sur- 
face, that was really made by Turnbull in 1906. 

The paragraph to which I refer in your article states 
that ““M. Eiffel has found, however, that by giving the 
rear portion of the plane a reverse or upward curve, the 
movement of the center of pressure is reversed. In other 
words, when the angle of attack is diminished, the center 
of pressure travels forward, and only travels backward 
when the angle of attack is increased. This is a result of 
great practical importance, as it means that by having 
Planes with a reverse curvature, a considerable degree of 
inherent longitudinal stability is obtained. For exam- 
ple, if a machine in flight suddenly tends to dive, the 
diminishing of the angle of attack will cause the center of 
pressure to move forward, and this will give a stabilizing 
effect tending to lift the forward part of the plane. On 
the other hand, if the angle of attack is suddenly in- 
creased, the backward movement of the center of pres- 
sure will tend to right the machine and not allow it to 
assume too great an angle.” 

Now, in an article published in the Physical Review in 


March, 1907 (and reprinted in the ScrentiFIc AMERICAN 
SupPLeMENT of January 30th, 1909) I described the 
movement of the center of pressure with five different 
types of planes, and drew most particular attention to 
the inherent longitudinal stability that could be obtained 
by the use of the double curvature type (No. IV in my 
article) having concave front and convex rear portion 
(on the under side). 

In fact, my center of pressure curves, my results and 
deductions are practically identical to those of Eiffel 
cited above, and obtained patents in the United States, 
Great Britain, Franee, and Canada on the “type IV” 
surface, on account of its inherent longitudinal stability. 

While I do not wish to detract from the valuable 
results Eiffel has given us, concerning many aerodynami- 
cal questions, it is only fair to state that, concerning the 
longitudinal stability of the doubly curved surface, my 
results antedated those of Eiffel by fully five years, as can 
be very easily verified by consulting the references already 
given. W. R. TurNBULL. 


A Proposed Solution of the Compulsory 
License Problem 


To the Editor of the Sctentiric AMERICAN: 

A number of writers are expressing their disapproval 
of the compulsory license provision of the patent bill 
now being considered in Washington. 

Could not most of this opposition be appeased if the 
bill were changed to apply to the purchaser of a patent, 
and not to the original inventor? 

In this way any conflict with the Constitution would 
be avoided, and the direct object of the authors of the bill 
just as certainly realized. 

The pigeon-holing of patents is not wholly practised 
for reasons of self-preservation or self-defense, as some 
would have us believe. 

Unquestionably, a vast amount of lawful and bene- 
ficial competition is suppressed by this means. 

Chicago, II. C. W. E1senMaNnn 

(We fear that the suggestion, while good in intention, 
is impracticable. The practice of employing dummy 
directors for corporations shows how easy it would be to 
circumvent any such law as that proposed. The inven- 
tor would simply be used as a tool by his more powerful 
assignee.—Ep!Tor.] 


Conserving the Atmosphere 


To the Editor of the ScrentiFIc AMERICAN: 

While the rapid destruction of our forests and exhaus- 
tion of our coal supplies are indeed questions of the utter- 
most seriousness, I cannot agree with your correspondent, 
Mr. Thorington Chase (whose letter was published in 
your issue of May 18th) that the ‘‘conservation”’ of our 
atmosphere is a matter to cause us the least concern. 

True it is that the wonderful increase in the world’s 
industrial activities during the past hundred years, ep- 
tailing the burning of enormous and rapidly increasing 
quantities of coal and other fuels, results in throwing off 
into our atmosphere vast and constantly increasing quan- 
tities of carbon dioxide, which, if it were not in some way 
removed from the air, would in time render human life 
upon this earth impossible. But just here is where the 
beautiful balance of nature comes in; for as we increase 
the burden of carbon dioxide in the atmosphere, we 
stimulate the growth of plant life, which absorbs the 
earbon dioxide, “digests’’ out the carbon, and returns 
the pure oxygen to the air. In other words, the more 
carbon dioxide there is in the air, the more rapid and 
luxuriant will plant growth become, which in turn will 
return more oxygen to the air. Therefore the only result 
of artificially increasing the production of carbon dioxide 
is to stimulate plant growth, and is thus on the whole 
beneficial to the human race. And further than this, it 
is not the slowly growing forest trees that are the most 
efficient purifiers of the atmosphere, but the more rapidly 
growing annual plants upon which we depend for our food 
supply. 

When your correspondent speaks of the ‘“‘uncalculated 
millions” of tons of oxygen which are discarded in slag 
from our blast furnaces as fixed oxygen, he apparently 
forgets that any oxygen that goes into the slag does not 
come from the atmosphere, but from the iron ore itself, 
where it has already been “‘fixed’’ by nature. Practically 
all our commercial production of iron is from ores which 
are oxides of iron, containing more fixed oxygen than the 
resulting slag. Therefore the reduction of such ores 
tends rather to increase than to decrease the burden of 
oxygen in the air. True, it comes from the furnace stack 
as carbon dioxide, but only to be eventually freed from 
its earbon by plant life. 

I would like very much to know upon what information 
your correspondent bases his statement that ‘aviators 
have neticed inexplainable absence of available oxygen in 
the upper strata of the atmosphere.”” The presence of 
an excess of carbon dioxide in the atmosphere could have 
nothing to do with such a condition, as carbon dioxide is 
heavier than air, and naturally would lie close to the 
ground. Of course, the amount of oxygen per cubic 
yard decreases as we ascend, in the same proportion that 





the density of the air decreases, but this is surely not 
“unexplainable.” 
Philadelphia, Pa. E. J. D. Coxr. 
Compromise Plan for Upbuilding Our Mer- 
chant Marine 


To the Editor of the Screntiric AMERICAN: 

Though many views on the subject of the merchant 
marine have been discussed in the ScrentiFic AMERICAN 
there is one which I have not seen there, and which | 
desire to present. 

There seem to be three well-defined plans which heave 
been advanced as possible methods of solution of this 
great economic question. These are ship subsidies. 
preferential duties, and free ships. Each plan has its 
merits and demerits, and our problem is to find, if possi- 
ble, a plan embodying the merits of each system with as 
few as possible of the defects. 

Ship subsidies are distasteful to the American sense 
of justice; and since subsidies cannot be general, they 
must constitute more or less of a monopoly. Because of 
this, and because of the opportunity for graft afforded by 
direct government assistance to private enterprise, ship 
subsidies would encounter too much opposition to be 
applicable. 

The chief opposition to preferential duties is, that they 
would excite similar duties in other countries; but since 
nearly all governments have some form of publie pro- 
tection already, there should be no reason why America 
could not do likewise. Another objection is that with 
preferential duties foreign ships would not be able to 
compete with the Americans. This is due to Congress- 
man Sulzer’s advocacy of a five per cent difference in 
duties regardless of difference in cost of transportation. 

For many years our factories have been protected by a 
policy of laying such a duty on imported articles that 
the difference in cost of production at home and abroad 
is nullified by the tax paid on foreign goods. Under this 
system our factories have prospered until they are able 
to do without the tariff. If our merchant marine needs 
protection, why not protect it in the same way? It is 
agreed that for various causes, most of them temporary, 
it costs more to transport goods under the American than 
under a foreign flag. This is the economic cause which 
has ruined the American merchant marine. To rebuild 
our merchant marine, we must remove this cause. The 
best way to do this is to make the difference in duties 
between goods brought in American and foreign bottcms 
such that for every commodity and every voyage it will 
just compensate the difference in cost of transportation. 
This will enable American vessels to compete with the 
ships of all other nations in voyages between American 
and foreign ports. Such a system of preferential duties, 
regulated by a board similar to the Tariff Board, would 
place our merchant marine in a position to compete with 
the world, while yet preserving that healthy competition 
which is necessary to any enterprise. 

It has been pointed out that with all our shipyards 
working to their full capacity, it would take twenty vears 
to construct sufficient vessels to carry our trade. Then 
for a few years some of our ships must be built in foreign 
yards or transferred from foreign registry. Our problem 
then is to find the most satisfactory method of admitting 
foreign-built ships to American registry. The free-ship 
plan would admit foreign-built vessels owned by Ameri- 
cans to registry without any stipulation as to condition 
and with no fees. This would force our yards to com- 
pete with the oldest and most efficient yards of Europe 
at a time when they are least able to stand it. Such a 
method would inevitably lead to the practical annihila- 
tion of our shipbuilding industry. Manifestly then free 
ships are impossible. Then jet us find a method which is 
satisfactory. 

It costs less to build a ship abroad than it does at 
home. This is due to cheaper labor, cheaper materials, 
and better management. If it costs less to build a ship 
abroad than it does at home, our shipyards cannot cum- 
pete on a free and equal basis. Then why not apply 
those same principles of protection which have been so 
successfu! in stimulating our manufacturing industries’ 
Why not lay a tax on the American registration of four- 
eign-built vessels which will just compensate for the 
difference in cost of production at home and abroad? 
Under such a system of protection, controlled by the 
same board which is suggested to regulate our preferen- 
tial duties, our shipyards would be stimulated by heaJth- 
ful competition without being forced out of business by 
an economic factor beyond their control. This system 
would automatically cease when the shipyards of America 
eeasc to need it—when the cost of production at home and 
abroad is equalized. 

With the experience which we have had in protecting 
our factories, it would seem that the application of the 
same principles to our maritime problems should at least 
receive careful consideration. Any action which the 
Government takes on this most important subject must. 
come as the echo of the thought of the people, and we can 
have no action until the people have considered the quer- 
tion from all sides. ; 


Bergen, N. Y. W. Arnoip Hosmer, 
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Lienfoss power station. 














Factories at Saaheim. 


A Mammoth Norwegian Power Plant 


\ ORWAY entered the ranks of " 
rt ! levoted to huge industries 


e 4 i there is evident a feverisl 
d energ ird being up and doing 
re eing built, and Norway's 
er-f i“Foss”) are being harnessed 


i ‘ Largest and most imposing o 


% rT re the enterprises which derive 
m the plant at Rjukan, the immenss 


ch lie between Mosvand and Hitterdals 


‘ rse of the last yeat princi 
e initiative of Mr. Eyde, ge 
ectal i number of water-powel 
ti mve sprung up in Norway. Among 
ime re } plants at Tysse, Boilefoss 
mim fos Lienfoss Svaelgfoss and 
fu hese plants are to serve 
ct tex ical science and industry, and 
e harnessing of the waterfalls may be 
iid to mark a turning point in the econ 
ik evelopment of the country 
he last three of the above mentioned 
ter-jrowe piants, Svaelgfoss, Lienfoss 
ml Rinkanfoss, are all built exclusively 
e manufacturing of saltpeter Nol 
i ‘itpeter, as it is called, in dis 
ret he mn (Chill saltpeter. Chili, as is 
H ’ is hitherto been the only 


ountry from which this absolutely neces 


' } duct could e obtained for agri 
fertilizing purposes 
(of the three plant’ Rjukanfoss is the 
est nd the most impressive With 
145144) horse-power, it is one of the 
I* frreat power plants Not even 
hich are located at Niagara 
ful and extensive a system 
hen the other plant, Rjukan No. 2, is 
npleted idditional 125,000 horse 


er wi in tained, so that the powe 


ilized here wi 270,000 horse-power 
hiet kore than half of the combined 
sufficed for all of Not 


" industries put together in 190). viz 


This is the world-famou Kijukanfoss 
\ tlie ower of which has thu 
ene harnessed The huge “Ket 
ituated under the falls, from which 
ite me perpendicularly into the 
ind " vhieh the old “foss” sent 
rf voice out over the val 

i monotonous hum, is 
entirely dry ind not a sound 

“ ind Where the old mythical 

i lis ! Sug ind = folklore 


from the side of the 





ow to be found a 


i want oad running into and 


i supply permanent wate! 
yund, the Moswater situ 
ains has been walled i: 


| lammed 1 Not ess than 2S.2%0 


hic feet can here be kept back 


Telemarken’s Great Industry 


llected when the snow thaws in the springtime 
waters from the mountains rush down 
valley In this way the river Maana, which 
outlet for the waters of Moswater, throughout 
“ar can be made to flow along with a 
1,660 cubie feet per second, and the 
nu this way is enabled to furnish always 
amount of energy to the factory 


Moswater is, without exception, the greatest 


in Europe, and in the entire world 











Pipe lines running from reservoir dam 870 feet to power station. 











Rjukan power station with pipe line. 





by the mighty Assuan dam over the Nile, 


6.2 miles below Moswater, and 1. miles above 
Rjukanfoss, at Skarsfoss, the entrance to the 
power station Skarsfosdammen is situated. Here com- 
3-mile long tunnel. One huge fall rushes 
downward, with a number of smailer falls augmenting 
its course, and the tunnel runs along the moun- 
tain side slightly leaning inward, until it winds up in 
an open basin about 3,610 feet wide and 49.2 feet deep, 


blasted out of the mountain From this 
the water is taken and carried throvgh 
ten conduits about 5 feet in diameter, 
down to the turbines in the power station 
ealled Rjukan Power Plant No. 1—drop- 
ping in their course about 950 feet ‘per- 
pendicularly. 

If the machinery in the power station 
is to be stopped, the penstocks are closed, 
whereby the water is liberated out over 
the mountain-side. Nearly 1,640 feet ver- 
tically measured, the water falls down be- 
fore it reaches the river at the bottom of 
the valley. It is the “new” so-called 
Rjukanfoss which is thus being § arti- 
ticially created through technical skill 
and human ingenuity—a fall even more 
impressive than was the old Rjukanfoss. 

From the power station the water is 
once more led into the tunnel, situated in 
the mountain-side, and carried about 3 
miles downward to the other power plant, 
Rjukan Power Plant No. 2. However, as 
long as Rjukan No. 2 is incomplete, the 
water from Rjukan No. 1 continues to fall 
328 feet perpendicularly downward to the 
river, at the bottom of the valley. 

Each of the turbines in the power sta- 
tion represents 14,500 horse-power. This 
is one of the most gigantic water systems 
of its kind in the world. The turbines are 
coupled directly to the generators. It is 
this machinery which furnishes through 
conduits to the factory the electrical cur- 
rent which runs them. 

Between the power station situated at 
Vemark and the saltpeter factory at Saa- 
heim is about three miles. Above, at the 
station, not much is to be seen of the five 
to six thousand people who have moved 
into the valley; for the service neces- 
sary for the plants is comparatively 
small—only about 40 to 50 men being 
required. 

If, however, we follow the development 
downward into the narrow valley, we soon 
encounter at a few miles the new town 
ealled Saaheim. 

The power conduit in the factory enters 
it through the “furnace house” so-called. 
Here the electric furnaces are located. 
partly erected by Birkeland-Eyde. and 
partly of German construction. In these 
furnaces great electric flames burn, and 
air is forced into them with great velocity. 
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Owing to the electric flame and the high temperature 
which prevails in the furnace, the elements of which 


is composed are in part foreed to combine 


the ail 
with one #nother in a peculiar chemical compound, 


while the air in its natural state consists only of a 


mechanical blending of various gases, and where, 
therefore, each variety of gas exists separately. By 


the chemical combination of these two elements nitric 
oxide is produced, which forms the basic principle for 
and through this, of salt 
manufacture 


the making of nitric acid, 


In order to saltpeter, a 


peter propel 

big apparatus is, however, required, be 

ng > » gases which are liberated from 

eause the gust +a 6 


is shipped to the company’s huge warehouse and ship 
ping point, Menstad, down by When in 
the course of a few years—as it is reasonable to pre- 
Skien, Notodden, is wid 
ened, the sea-going ships will be able to go straight up 


Skienselven. 


sume—the present canal at 


to Notodden, and it will, without a doubt, not be long 
before all the 
harnessed for industrial use as well. 

In Norway are to be found many dormant natural 
riches, which, however, hitherto have been considered 
too poor or of too small a yield to be able to take up 


other waterfalls in Telemarken. are 


freight, labor conditions, taxes to 


often are just 


facilities and cost, 
state and community, etc. These very 
as important as the first. It is, therefore, of vital im 
portance that the country should endeavor to creats 
industries that 


manent foothold there, as good and cheap transporta 


for its new are trying to get a pel 
tion and similar accommodations and attractive labo: 
conditions as possible. Regard must also be had for 
the people who make their energy part of the enter 
identifying themselves with the 
this is done, without a doubt, before 

plants in Vestfjordsdalen will be followed 


prises, works. If 


long the greut 


by others of equal magnitude and as im 





the furnace with a temperature of seyeral 


degrees Centigrade must be 


hundred 


cooled and subjected to a _ prolonged 


chemical process, before being converted 


into nitric acid. 
The cooling takes place in the follow 
The hot gases are carried 


The 
is produced is again 


ing manner: 
through the fireboxes and _ boilers. 
steam which thereby 
utilized as motive power for pumps, loco 
motives, ete., and for the further manu 
facturing of the product. The most impos 
ing feature in the entire manufacturing 


process is, however, the great absorption 
towers, in which the gases are converted 
nitric acid. These 
built of 
twenty-three feet 
With 


floor area of 


through water into 


colossal towers are granite, they 
are ten-cornered, about 
across and over sixty-six feet high. 
in the tower, which has a 


75,350 square feet and a height of about 


ninety feet, stand no less than 32 huge 
granite towers, besides many additional] 








"| portant for the country. 


Academic Freedom 
Orient 
contrast 


in the 


fe wonderful with our most 
distinguished 

Azhar, the celebrated university of Cairo 
the greatest and oldest high school of the 
Mohammedan world, 
thousandth year of its existence. But un 
like our 
tematic management is always a brilliant 


seats of education, FE! 


recently passed the 


universities, of which the sys 
phase of their progress, this educational 
focus of the Orient is alse a remuarkabie 


example of a really unrestricted, perfect 


academic freedom. All tribes, peoples 


and races are represented in the body of 
students embraced by the university, the 
number of the last never being the same, 
but fluctuating 2.000 and 3.000 
This extraordinary 
be said, can awaken and retain the affe 


between 


alma mater, it must 





tion and loyalty of students with greate: 





The 


proper is so large that the royal palace, 


iron towers and machines tower 


which stands in the royal park at Chris- 


tiania, could be placed within it. 


Thirty-Two Aluminium cables 





manufactured by a gy 
which the nitric acid is 


The 


process through 


saltpeter is 


led over limestone, which in this way is 


decomposed. The decomposition is there 


after saturated with live steam from the 
until the 


above-mentioned coolers, com 


plete mass becomes a solid, which there- 


upon is powdered and packed into bar 


rels ready for shipment. 


The 


workshop, 


factory has its own mechanics’ 


and, of course, a barrel fac 


tory, which last named can produce up 


ward of 6,000 barrels in 24 hours. 
On the other side of the river lies the 


town of Saaheim itself It has about 


5.000 inhabitants, and will, presumably, 


in the course of a few years, when the 


other great plant, Rjukan No. has been 


completed, grow to more than twice its 
present number of inhabitants. The com- 
pany has invested heavily in the town, 
modernizing it in every respect, and it 


makes throughout a solid and comfortable 


impression. The houses are for one, two, 
and four families. Of late “Own Home” 
houses have been also built, for which the 
loans to its work- 


company supplies easy 


men, engineers, etc. Water pipes are in 


stalled throughont in the new houses, also 


laundry and modern water closets. In 
the same way modern streets and roads 
have been built with up-to-date sewers, 
ete. Electric light is, of course, installed 


everywhere 


On the same side as the factory, just 


below it, lies Saaheim railroad station. 


goods to and from the 


built its 


For shipment of 
factory the company has own 
standard railroad, all the 


way from Notodden and up to the ferry 


electric 


gage 


connection, Rollo ferry, so called, over the 


beautiful Tinn Lake, where the railroad 


cars are transported directly on 


across 
the ferry. The railroad is 28.6 miles long, 


and the ferry 





connection over Tinn Lake 





ease than any other university, for tf 
very numerous instances the object of the 
avowed disciples of her particular cycle 
— of 
halls of El Azhar is not merely to attend 
the lectures, their residence and work be 
tween the walls of the university 
really a portrayal of their 
Even the barbers have a permanent sta 
vestibule, so that these 


sciences who enter the consecrated 


being 
whole lives. 
tion in the great 
special students do not need to leave the 
university in any event. 

The heart of the institution is the great 
court which is splendidly paved. Upon i 
scores of little doors open and loggias and 
balustrades in great number abound. As 
an architectural entity it is a picturesque 
oriental masterpiece. Those students who 
with least ease can pay for a small ceil in 
the university incur no expense for the 
spaces on which they sleep under th: 
roofs of the great open social hall. There 
is no fee for matriculation, and there ix 
no obligation to examin 
tion. 
ting 
there go 
lawyers, 


pass any 


Unsubjected to tests and omit 


stated conclusion of studs 
forth from E) 


physicians and 


any 
Azhar orators 
poets, many ua 
man among them having lived for decade» 
within the precincts of this alma mater 
The 
salary or other strict compensation ; 


teachers and professors receive ho 


thes 


live on the voluntary dole and presents of 
their pupils, on the meager price of pri 
vate instruction, and on the fees they re 
ceive for copying old books 
There is no faeulty that calls the 
professors, no authority that appoints 
pupil of the university can 
after a few 


and manuw 


seripts. 


them; every 
establish himself 
independently as a teacher in the 


years of 
study 
halls of El 
to teach the truth as he knows it or be 
And under such ap 


Azhar, begin to lecture and 
lieves he knows it. 
parent laxity of administration the great 
university continues an existence that ix 
by no means precarious. In the opinion 


of its staunch friends, of its beneficiaries 








is about 22 miles. The Tinn Lake is regu- 
Tinnosdammen 
through 
large sheet of 
is called Kloumannsj Lake. Here 
dam, the old 
river bottom, the large Svaelgfoss power station, which 


lated by a 
The Tinn 

the magnificent 
Water, 


dam called 
River is dammed up 
Svaelgfoss, making a 
which now 
lies, directly 


under the deep down at 


sends its 40,000 horse-power in a colossal power con 


duit to Notodden. This plant is comparatively the 
cheapest in the world of its kind. On the road to 
Notodd« 15.000 horse-power is brought from Lienfoss 
power station into the same conduit and carried by 


Tinnfoss down to the factories of Notodden, where salt- 
peter is » manufactured. At Notodden the product 


Towers for aluminium cables. 


the competition with those of a similar nature in other 
countries. Through the development of 
nical science of later years, the cheap motive power 
which the waterfalls of Norway have supplied, will 
undoubtedly enable her in many directions to take up 
the competition with the old industrial countries. One 
must, however, not lose sight of the fact, as is often 
done, that It 1s not alone the motive power which plays 
a dominant and deciding part in the industrial develop 
ment of a country; other ractors have to be reckoned 
with in the final analysis, among wnicn are shipping 


electro-tech 


and of the young men who are waiting to 
throng to its halls, its authority and im 
portance are more obvious and brilliant 
and impressive now than ever before. 

The zeal and loyalty of the students who are leay 
ing it at frequent and irregular intervals are incon 
parable, and are the source of a later rivalry, in busi 
and profession, of such strangeness, prodigious 


hess 
and persistency as must astound the oceci 
dental student who may be quite unfamiliar with orien 
tal customs and who is graduated only in strict accord 
ance with the sheer that during’ an 
arduous curriculum therefore, 


evenly equipped for frank competition, 


keenness 


system prevails 


and is, much more 
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Henri Poincaré 





The Passing of a Great Mathematician and Philosopher 


a entury has bee iptly « ed the 
ot f ot that that century sul 


the magnitude of its discoveries 


clentific esults and scientific methods were 


brought home to the minds of 


The general interest taken in the theory of 


evolution, consequent on the publication of the “Origin 


extended to other branches of science. One 


ol Species 


which contributed to the general spread 


“wreat Cause 


of scientific ideas at that time was the part taken by 


some of the foremost scientific men in presenting their 


resuits in a form devoid of technicalities, and in such 


# way as to be readily understood by the average man 
Since that da e have had innumerable popular ex 

itio of « ch of Indeed, the writ 
meg i jx i ‘ il I cientile discoveries has 
ilmost ken rank a i distinct professie! Such writ 
ers usual confine their efforts to explaining recent 
positive li veries But of late vears something 


interesting than any isolated discov 


far more 


By J. W. N. Sullivan 


and the lines joining its 
If we 


accuracy, it 


diameter of the earth’s orbit 
make our meas 
that 


extreme points to a fixed star 


urements with sufficient would seem 


we should be in a position to answer the question 


which geometry is true’ Poincaré shows us that this 


the case. In making our measurements we have 
that light 


is hot 


implicitly assumed is propagated in straight 


lines If we found that the sum of our measured 
angles was not equal to two right angles, we should 


not change should simply concluds 


that light is not propagated in perfectly straight lines 


our geometry, me 
We should do this because it would be more convenient. 
This is the key-note to Poincaré’s treatment of this sub 
talk truth of 
talk 


ject It is meaningless to about the 


geometric theorems It is as meaningless as to 


about the truth of the metric system. The theorems 
are necessary consequences of the preliminary hypo 
theses, and these hypotheses are arbitrary We have 


selected those we have in preference to others because 


und an interesting example, taken from biology, hag 
been given by Pref. Royce in his introduction to the 


American translation of “L’Hypothése et la Science” 
mat- 


ter of Poincaré’s popular expositions will, we hope, in- 


This extremely inadequate sketch of the subject 


duce the reader to make the acquaintance of the vob 


umes mentioned. He will find himself amply repaid 


for his trouble. 
Like many other great men, Poincaré manifested his 
was 


in 1854, the son of a French physician, 


extraordinary powers at a very early age. He 
born in Nancy 
\s a boy he was rather delicate, and disinclined for the 
society of other boys of his age. He have 
been a very engaging child and wonderfully intelligent, 
He was received hig 


twenty-five. 


seems to 


trained first as an engineer, and 


doctorate in mathematics at the age of 
But he had very early given proof of his extraordinary 
he never took 
did he 
ever read the copies of the lectures which were 


distributed students He simply 


mathematical powers. It is related that 


notes of the lectures which he attended, nor 


among the 





ery, howevet onderful, has taken place We 
ire the midst of a general criticism of scien 
tithe rcelure, and of the value of scientific re 
siait rhe clentist has grown uneasy He is 
no longer sure of the very foundations on which 
the ! ist superstructure of modern science 

erected ro present these intricate questions 
t hess ribet ind far-reaching issues, in a form 

hich nders them rendily understood of the 
uverage man, requires the hand of a mastet 

In the domain of mathematics and physics, at 
uny rate, the master appeared In the late H 
Poincaré we had a genius of the first order, a 


mal whose accomplishments in his chose 


sphere earned him a foremost place among his 


contempora ries Ky many competent authori 


tles he was considered to have been the great 


est mathematician of our da It would be 


impossifle in the space at our disposal to give 


anu adequate account of VPoincearé’s work in 


mathematics, mathematical physies, and dyna 
mical astronom) We here wish to call atten 
tion to his three books The Value cf Science 
Science and Hypothesis and Science and 
Method 

These works are, in a large measure, critical 


rather than expository They contain the pro 


found reflections of their distinguished author 
on questions of the first linportahce and yet are 
written with such clearness and charm of style 
that they may be read with pleasure and profit 


ordinary thinking 


lake, for 


hath 


instance, mathematics, the most im 


weenuble of the sciences Poincaré sees that its 


ery existence appears paradoxical We start 








made a mental note of the results given by the 


professor, and when called upon, could always 
supply a proof of his own. Like many other 
people who are in the habit of indulging in in 
tense mental concentration, he did very peculiar 
fond of 


his problems, and had 


things He was very walking while 


thinking out 
‘fiddling” 


engaged in 
au habit of 
his 


he was a 


with something in his hand. 


known at the college where 


that 


Was so well 


student the professor gave him 


a bunch of keys to carry as he paced the corri- 
. 


n meditation mn oceasion he 


dors one was 
streets of 
basket 


became alive to the 


discovered on one of the principal 


Paris carrying a large new wicker-work 


in his hand. He suddenly 


fact, and retracing his steps, found that he had 


unconsciously purloined the basket from a store 


he had passed some time previously It is alse 


related that he was once found packing his 


trunk with the bed-linen of the house where he 


Was a guest under the impression that he was 
packing his handkerchiefs The histories of 
other great mathematicians, such as Gauss and 


that intense mental concentra- 


tion is often accompanied by 


Lagrange, show 
this peculiar state 
fact, at 


is in the case of Sir Isaac Newton, it has 


of oblivion to the external world In 
times, : 
regarding 
figure 


given rise to temporary suspicions 


their sanity. Poincaré was a well-known 


in Parisian society, and was by no means the 
retired mathematical recluse of popular imagina- 
tion. He was a member of the French Academy 


of Literature, an extraordinary honor for a 
number 


His 


scientific man, and a member of a great 


of scientific societies in various countries. 





published works embrace nearly every branch 
of pure and applied mathematics. His work in 
dynamical astronomy is of great value. Among 





from definitions and axioms, and deduce conse 
quences which are absolutely necessary results 
of our premises We introduce no fresh facts 
We make po appeal to experiment How then 
ean we discover new truths It would seem that 
all mathematical reasoning must reduce to a 


and 


which fill so 


vivantic tautelogy that all the mathemati 


cal theorems many imposing works are 


simply various ways of saying that A is A 


Poinearé analyzes this paradox and shows that the 


very exeence of mathematical reasoning, and that which 
tlone makes it valuable, is the principle of mathemati 
eal induction This great principle affirms that if a 


theorem ix true of the number 1, and if we can fur 


that is true 


being true for the number n, it 
that the 


ther ussert 


for » + 1, when we have proved theorem is 


true for all integer numbers This principle is, in one 


way. a kind of short cut It enubles us to dispense 


with the laber of verifying the theorem for every 


ticular case, and is the fundamental characteristic of 


mathematical reasoning It alone makes generaliza 


tion 


rawesd bole 


Again. we all know what great changes have occurred 


in our way of looking at the fundamental concepts of 


Since Lobachevski and Riemann have shown 


feometri 


ux that it is pessible to construct perfectly logical and 





consistent geometries quite unlike Euclid’s, the ques 


tion bas arisen in some minds, which geometry is true? 


For instance, according to Euclid’s geometry the three 








interior sagles of a triangle are together equal to two 
right angles; according to Lobachevski they are less 
than two right angles, and aceording to Riemann they 

than two right angles, and these differences 
increas: 1 the area of the triangle Suppose then 
we effect some astronomical measurements by measur 


ing the angies of the very large triangle formed by the 
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they most nearly and most simply accord with the ob 
served facts relating to solid bodies and are, there 
fore, the most convenient 

We have not space here to give au account of Voin 


caré’s profound remarks on the subjects of space and 
it to 
unrivaled 


time, those old bugbears of metaphysics. Suflice 


say that he treats all such questions with 
insight and ability. On the subject-matter of physics 
proper his views are equally striking and original. He 
that in the aceepted theory of matter, the 
third 


quality of action and reaction, does not hold unless we 


points out 


electron theory, Newton's law, asserting the 


reaction on the ether which gives the neces 
This fact is 


On analyzing our concept of energy, one of 


assume a 


sary compensation of fundamental im 


portance 


the most important concepts in the whole range of 


physies, he succeeds in showing that except in a few 


comparatively hard to define. 
that 


that in 


simple cases it is very 


and a general definition simply reduces to saying 


any physical phenomenon there is something 


which remains constant. This notion of energy, in fact, 
belongs to a class of hypotheses which are distinguished 
fact that 
experiment. Then there are two classes of hypotheses 
may be submitted to the test 
of experiment and judged by their behavior under that 
controlling 


by the they can never be contradicted by 


tn science—those which 


and those which serve us as general 


principles, but which are outside the range of experi- 
Poincaré illustrates this difference very clearly, 


test, 


ment 











made contributions to the 
are of 


other things, he has 


famous problem of three bodies which 


In general function theory 
with 


the first importance. 
he has created a new type of functions. Together 
Klein he has applied some of the concepts of the new 
geometries to the integration of linear differential equa- 
tions, and he has greatly helped to develop the branch 
ot mathematics known as Analysis Situs. 
know the way in 


On this point 


It is of the greatest interest to 


works. 


which the mind of great man 


Poinearé has giver us some most illuminating informa- 


tion. There appear to be three stages in the solution 
of a problem: first, a period of intense mental effort. 
usually unsuccessful: secondly, a complete mental rest 
from that particular problem: and thirdly, a sudden 


revelation of the solution, followed by # period of con- 
scious effort, trying to find the proofs of the answer 
We say effort, Poincaré 
himself believes that the period of apparent mental rest 
the activity 


revealed. CONSCIOUS because 


is in reality a period of intense activity, 
of the subconscious self. 

The first 
analogous to 


which then proceed to form combinations among them- 


period of intense mental activity seems 


setting a number of things in motion, 


selves. The question why the correct combination, and 
ne other, is presented to the conscious mind, does not 
permit of any very satisfactory answer. But it is sig- 
nificant that the’ right combination is the one which 
most appeals to the aesthetic sense of the mathema- 
tician, and there is probably a deep relation between 
the correctness of a theorem and its mathematical 
beauty. 
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A seedling being helped 
by borrowed roots. 


A New Method by Which 


— of hurrying trees to their period of fruit 


ing has been discovered at the Government hot 


houses at Washington. There the men who juggle with 
living plants and make them do things of which nature 
never dreamed, have recently succeeded in diverting the 
vigor of trees that were large and strong, sending their 
sap coursing through the veins of spindling seedlings 
and thereby caused those seedlings to de in two years 
what ordinarily would have taken eight 

Take for example the finger lime of Australia. This 


is an exceedingly rare plant. Three years ago it had 


not a representative in America. About that time some 
body sent three seeds of the finger lime to the Depart 
ment of Agriculture. These were planted immediately 


and all grew. Being the seedlings were of the lemon 


family the scientific growers knew that it would require 


eight years for the finger lime to come into bearing 
under normal conditions Eight years is a long time 


to wait in an experiment 


At just this period the new method of diverting the 


vigor of other trees into a seedling was in the course 


of 


being established. The process is known as “inarch 


ing.” One of the finger lime seedlings was inarched 


upon a vigorous two-year-old lemon tree. All the 
strength of that tree was diverted into the slender 
shoot. In two years it had ripened its fruit and the 


Further, 
they were supplied with additional seed with which to 


scientists were able to judge of its quality. 


start new generations of plants. 
This shortening of the fruiting time of plants is of 


The seedling when first in- 
arched on the nurse plant. 


Hurrying Nature 


‘ 


Trees That Fruited in Eight Years 
By William Atherton Du Puy 


weeks It is a weak little plant of but four or six 


leaves. Nature has stipulated that many years must 
pass before it comes to maturity, blossoms and bears 
fruit. Under the inarch process this stripling is taken 
ball of roots sufficient to 
maintain its life for a few weeks. The whole is trans- 
ferred to a stalwart vigorous tree of a kindred species. 
old. 


is supplying sustenance for a top 


up with a earth about its 


Its roots 
that 


This tree may be two or three years 
are deep. It 
is a hundred times as large as the seedling. 

The outer bark is 


foot 


This is known as the nurse tree. 


scraped from the side of the nurse tree a above 


the ground. The outer bark is likewise scraped from 
the seedling. The two wounds are bound together 
with soft cloth bands. The ball of dirt on the root 


of the seedling is bound to the side of the nurse tree. 
In two or three weeks the plants have grown together. 
The dirt from the roots of the seedling may be removed. 
It is now drawing its vigor from the nurse tree. Even 
tually its roots are cut off smoothly below the point of 
union. The nurse tree has taken the little orphan plant 
unto itself. 

But 
oughly 


After the 
juggler cuts the top off 
the great vigorous nurse tree. Then is all the nourish- 
ment that was going into its top diverted to the single 


the end. union is thor 


established the plant 


this is not 


small stem. Then do its roots which have been estab 


lishing themselves deep in the soil for years send their 


vigor into the small seedling. The result is such growth 


as nature never knew. The twig has such an abund 


The seedling soon feeds 
from the nurse plant. 





All the vigor of the older plant is sent 
into the single shoot of the seedling. 


are Made to Bear in Two 


that it vents some of it in fruit 


And this early fruit is strong and 


ance of nourishment 
ing before its time. 
vigorous, showing the utmost possibilities of the tree 

There are seores of experiments which the Depari 
ment of Agriculture had 
that worked through the 
of generations of plants, but 


has under way for many 


years, have been slow eycle 


may now be hurried bs 


means of the new method. There is the citrange, for 
instance. The citrange is a hybrid fruit. It 
tained through that scientific 
breeding that has been going on for the last decade and 
which has as its basis the cross-fertilization of kindred 
fruits. 

The orange, the grapefruit, the lemon, the tangerine. 


was ob 


development in fruit 


even that ornamental plant known as the mock orange 


er Japanese orange, all belong to the same family 
Their relation is so close that they may be cross bred 
be cross bred by shaking the pollen from 
of the other. 


in nature is brought about by bees carrying the pollen 


Plants 
the flower of one into that 


miy 
The process 
from one flower to the other. So the scientist, wishing 
to cross certain varieties, prevents the fertilization of 
the flowers by the bees by putting paper bags over the 
Then, when the time is ripe for the 
experiment, he the the 
from the flowers of the one plant inte those of the other 
that 
flowers will be a 


given blossoms. 


removes bags, shakes pollen 


and puts back the paper bags. The seeds result 
from the fruit from 
tween the two plants used in the experiment. 
may be planted and the hybrid fruit grown 


just what 


cross be 
They 
This ts 


done 


these 


has been 


between the ordinary 





inestimable value to the 
scientific developer of 
fruits. The breeding of 


fruits is one of the most 
fascinating of the modern 
sciences, 
that are 


and the results 
just 
obtained read like the ro 
mances of conjurers. The 
sreatest stumbling block in 
the way of the 
out of modern mir 
icles has been the length 
of time 


how being 


working 
these 

required in pro 
ducing successive genera 
tions of a given plant. It 
has often happened that a 
Scientist has died before he 
has accomplished the end 
for which he has set out 
But now the time is to be 
cut to one fourth, and the 
Probabilities are that re- 
sults will be, in the com- 
MZ generation. multiplied 
4 hundred fold 








yi 














and the mock 
The 


cold-resistant 


orange 


orange. mock orange 
is a 
It will 
as New 


difficulty 


plant 
grow as far north 
York The 
with the 


great 
oranges 


and citrous fruits in ger 


eral is that they can grow 


only in communities not 


visited by frost So the 
scieutists have sought to 


the cold-resistant 
branch of the orange fam 
ily with the that 
produces the best fruit and 
thus that 
will 


cross 
branch 
secure a plant 


produce a good fruit 
will 
cold climate. 


Now a hybrid 


and also grow in «a 
seed so 
obtained under 


the 


requires, 
methods of unaided 
nature, the 


eight years to bear 


accustomed 


fruit 








The inareh is accom- *s A wait of that length of 
plished in this way: The time is necessary before 
Seedling is grown to the A nurse plant with its arms full of seed- Australian finger lime, the first of its kind ever grown in the experimenter knows 
or four 


age of but three 





lings, shortening the fruiting time. 





America, was hurried to fruiting by means of the inarch. 


(Concluded on page 86.) 
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on of vibration. producer The disk rotates 2 Sir Hiram Maxim, whose latest invention is here 3.—Apparatus for converting the inaudible waves of 

form speed. so as to give a note of constant pitch described in his own words, believes that it is pos- the echo into audible sounds. Atmospheric vibra- 

j sm enters the central pivot, passes through the sible to avoid such disasters as the sinking of the tions cause a diaphragm to vibrate like a drum- 

balanced valve and esc apes through the expanding nozzles Titanic’ by causing obstructions in the path of head. In moving it makes and breaks electric cir- 

into e small end of the trumpet The balanced valve a@ vessel to reflect vibrations produced on the vessel cuits and causes bells of various sizes to ring. The 

is contro i by means of a handle and the opening and itself. The reflected vibrations are caused to act pressure of air in front of the diaphragm produces 

closi the valve makes and breaks the circuits on sensitive instruments installed on the vessel @ corresponding pressure inside of the cylinder. 





Preventing Collisions at Sea 
A Mechanical Application of the Bat’s Sixth Sense 


By Sir Hiram Maxim 





: how wreck of the ‘‘Titanic’’ was a severe 
and painful shock to us all; many of This article is abstracted from a volume published by Cassell & Company, 





is lost friends and acquaintances by this Lid. For lack of space it has been impossible to present in full the author's ingenious 
dreadful catastrophe I asked myself arguments for supposing that a bat really can project vibrations and guide himself 
Has Science reached the end of its tether? by their reflections from surrounding objects under conditions that render the use of 
is there no possible means of avoiding such the eyes im possible. V oreover, we should like to see the arguments made substan- 
a deplorable loss of life and property? tiated by experiments conducted by some competent modern biologist. Sir Hiram’s 
Thousands of ships have been lost by run- apparatus, however, is based on sound mechanical and physical principles and needs 
ning ashore in a fog, hundreds by collisions no biological analogue to convince one that it is sound. The reader is referred to Sir 
with other ships or with icebergs, nearly Hiram’s book for a complete de scription of the instruments described and of their opera- 
all resulting in great loss of life and prop- tion. We can give here only the barest outline.—EpirTor. 
erty 
\t the end of four hours it oceurred to 





me that ships could be provided with what 
mig! be appropriately called a_ sixth 
nse, that would detect large objects in 

r immediate vicinity without the aid of 


Much has been said, first and last, by the 





inseientifie of the advantages of a search- 
Collisions as a rule take place in a 
for, and a searchlight is worse than useless 

en in a light haze, beeause it illuminates 


the haze, making all objects beyond abso- 





lutely invisible 








Some have even suggested that a steam 
: , tide elevati at ‘te appare The t ¢ > i irection. 
istle o iren might be emploved that 4 Side elevation of the complete apparatus The trumpet can be turned in any direc 
' rom my , nplo; 1 tha For short-distance work a smaller, bell-mouthed trumpet is employed 


would periodically give off an extremely 


powerful sound, that is, a veritable blast, pr - I a 
an ear-piercing shriek, and then one is sup- f -~@—a— | a sae eee See | t i sb _ 
posed to listen for an echo, it being assumed - - — J I L i 


4 eo 90 and tating! obyect 4 barge ood thstiact abject af a hesfarce 4 large object af Sis Moles 
Me tte ¢ Tivee the 














that if any object should be near, a small De es 
r spacing represent’ Miles 


portion of tne sound would be reflected x ae eet As - = : T c. T T 
hack to the ship; but this plan when tried & ee ae — P| T — 7 eae ane i 
a | | i 


preved an absolute failure rhe very A forge object af Ten thias, the Sea beng Smooth A tetany Oth wn Aeweee Cloud 
v0 the Povhng ot- 



































powerful blast given off by the instrument 
mely painful to the ears and renders inet — i. s [ - le ae T o 
. > . y hv ahve prncbonns wonenn | - 
them incapable of hearing the very feeble ey | Sey. Sige aaa 
. 1 i i i 
echo ich is supposed to oceur only a few Zsmall object of Ton Moles A medum site ebject of Thrwe Miles fou metoum wte object of rerieve Batences 
yt . fovg? See Aoegh Sea 
econds later Moreover, sirens or steam 
whist] of great power are extremely ob- = ei oh a -- ‘- 
t + + ak 
song mable on board passenger ships; they ( | | | | 
’ . = aE i 
ennov th passengers and render sleep im- "lad a Ben ee Eee. r=. Saw ee oo 
: one & oe 
possible I therefore, only too evident 
’ : _— . — . — = ae (4 
that nothing in the way of a light or noise af | | |? } 7 
| eee a ee 
rod pparatus could be of any use nd | T 
) bppara . an! me | | if 
ia TRG toed we ow a Kalwen a 1 Shp hand om a deetince oo Taw erly torge abject and Ona small object 


Experimenters are fully agreed that the 


bat pc : vhat might very properly be saat L pies. . ———— — | 


illed a sixth sense, and that it is able to 




















1¢ and eapture small insects in the 
dark under eonditions in which eves would 5.—Specimens of records that might he received from the echoes. | 


be of little or no use. It is a very curiow 
fact that, notwithstanding that the orgap 
of the sixth sense is the most conspicuow 
organ possessed by the bat, none of o 
scientific men have discovered it. It wa 
evidently too apparent to be observed, am 
reminds one of Christian in ‘Pilgrims 
Progress’’ who was digging in the muck f@ 
a crown when the crown in question Wa 
directly over his head and very conspiew 
ous. In many cases, the organ thatgive 
the bat the sixth sense is spread all overit 
face. In the vampire bat the organ is@ 
the tip of the nose; it stands up in the ait 
and is called the ‘“‘shield,”’ but in most d 
the small bats that catch insects on th 
wing, we find two little leaves, not unlikg 
the wings of the insect that it pursua 
standing up just in front of the ears. Other 
have the sensitive spots located on othe 
parts of the face. 

Let us see now what takes place, amt 
what it is that enables the bat to fly abou 
through all manner of obstructions withott 
touching anything, after the manner off 
swallow. What enables it to pursue aff 
or a beetle in a degree of darkness whid 
renders eyes useless? 

In the bats that feed on swiftly flyim 
insects, we find that this small organ # 
about the shape and size of the wing of tH 
insect on which it feeds. The beat of t 
insect’s wings is communicated to thi 
organ and enables the bat to follow th 
insect and seize it without seeing it. Thi 
is very simple and easily understood, b€ 
cause the insect itself produces certall 
atmospheric vibrations to which the litt 
leaves in front of the bat’s ear respond, bit 
when we come to inanimate things tha 
give off no vibrations of themselves, ho 
does the bat know of their presence? Ho# 
is it able to judge of their character? 

It has already been shown that the wit 
of the bat are extremely sensitive and ve 
well provided with nerves, and the same is 


| true of the various organs on the face; df 


course, all of these are intimately cor 
nected with one another, and also with th 


| brain of the bat. When a bat flies aboll 
| in total darkness, the beat of its wings 


out a series of pulsations or waves after 
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manner of sound waves, but of too low a 
frequency to sound. 
These waves strike against all surrounding 
objects, and, like sound or light, are re- 
flected back to their source of origin. The 
wings send out the vibrations or impulses 
and they are reflected back and received by 
the sensitive organs which form a part of 
the face of the bat. The extremely deli- 
eate nature of the bat’s wings, together 
with the sensitiveness of its organ of the 
sixth sense, enables it to judge the distance 
to any object by the lapse of time between 
the sending out and the receiving of the 


be considered as 


waves, because it takes some time, some | 


fractional part of a second, for a wave to 
travel from the bat’s wings to the object 
and return to the bat’s face. 

We know that this is the mechanism that 


gives to the bat what is practically a sixth | 


sense. We know it must be true because 
it cannot be otherwise. That the bat pos- 
sesses this power is completely beyond dis- 
pute, and this is the only way that it can be 
accomplished. But all bats do not possess 
this organ; 
not fly about in total darkness have large 
eves and never possess this organ, although 
in some cases we find the rudimentary re- 
mains of the organ which they have in- 
herited from their early ancestors, the same 
as we have inherited the Darwin tip. 

The energy employed by the bat is cer- 
tainly not more than one-thousandth part 
of a horse-power, but it serves the bat’s 
purpose perfectly well. 

Suppose, now, that construct an 
apparatus that will produce atmospheric 
vibrations of about the same frequency as 
those produced by the bat, but instead of 
using the infinitesimal amount of energy 
employed by the bat, we use two or three 
hundred horse-power—that is, we send out 
waves that have an amplitude and energy 
at least three hundred thousand times as 
great as those sent out by the bat. These 
vibrations, although of great energy, will 
not be audible to our ears, but they will | 
shake up and agitate light objects for a con- | 
siderable distance, and will travel at least 
twenty miles, so that they could be received | 
and recorded by a suitable apparatus at 
that distance, and would be able to travel | 
at least five miles and send back to the} 
ship a reflected echo that would be strong 
enough to be detected. | 

The quantity of steam required would | 
not be very great, because the valve would | 


we 


not be opened very often, and when open | 
would not remain open more than a second 
at a time; therefore, the total amount of | 
steam required while signaling was pare 
ally going on would certainly not exceed 
ten horse-power. 

The apparatus could also be used for 
communicating with other ships by giving | 
off long and short blasts representing the | 
dots and dashes of the Morse system. 


In providing a ship with a sixth sense, | 
we have to consider three distinct devices: | 
one for producing and sending out the} 
necessary waves, one for receiving the | 
reflected waves and making them audible 
by ringing bells, and another apparatus | 
for recording the amplitude of the waves. | 

For producing the vibrations of vere 
| prefer to use a modified form of a siren, 
the disk being rotated at a suitable speed | 
by a motor of some kind, preferably an| 
electric motor. [ prefer to use a very 
high pressure of steam, to have all the 
parts large and strong, and to produce | 
about fourteen or fifteen vibrations per | 
second. These will not come within the 
range of the human ear, consequently 
they cannot be considered as sound, and 
as they are of great amplitude and power 
they are able to travel over great dis- 
tances, and when they come in contact 
with a body, the waves are reflected back 
to the ship in the same manner that sound 
Would be reflected back, but this echo 
Would not be audible to the human ear. 
I, therefore, provide an apparatus which 
might be considered as an artificial ear. 
[tis provided with a large diaphragm tight- 
ly drawn over a drum-shaped cylinder, 
and so arranged that the atmospheric 
pressure is always the same on both sides, 
quite irrespective of any air blast. It is, 

ore, always able to vibrate freely 





the fruit-eating bats that do | 


mospheriec vibrations should be placed 
well forward on the main deck or in any 
other position where it can ‘be turned | of such movement. 


in response to the waves of the echo, 
and its vibrations are made to open and 
close certain electrical circuits which ring 
a series of bells of various sizes. If, for 
example, the object is very small or at 
a very great distance from the ship, a 
very small bell rings, while a large object 
at a distance of two miles would ring 
a larger bell, and a very large object a 
still larger bell. This apparatus gives an 
audible notice if anything is ahead of the 
ship. 

The other apparatus is similar, but in- 
| stead of ringing a bell it produces a dia- 
gram of the disturbances in the air—that 
is, when there is no noise except that due 





a wavy line is produced; but whenever 
the vibrations sent out by the vibrator 
strike an object and return, the wavy line 
on the paper becomes very much increased 
in amplitude so as to be easily observed, 
‘and the distance that the object is from 
the ship can be measured by the length 
of the paper strip between the giving off 


echo; therefore, the distance can be deter- 
mined with a considerable degree of nicety, 
and the size of the object may be deter- 
mined by the amplitude of the waves that 
return. 

Very extensive experiments were con- 


| ducted about forty years ago by Prof. 


| Tyndall at the South Foreland. 


He found 
that a deep note emitted by a powerful 


|siren traveled a very long distance, and 
| he was rather surprised at the volume of 


sound that was reflected back from a ship. 
At that time it was generally supposed 
that snow, rain, and fog were very unfavor- 
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to the action of the ship or the sea waves, | 


of the vibrations and the receiving of the | 


about from port to starboard. It should 
be very firmly secured to the deck, and 
connected with a high-pressure boiler by 
a three-inch pipe. A straightway valve 
should be placed in the pipe near the 
boiler, and means should be taken to pre- 
vent accumulation of water in the pipe 
|leading to the apparatus. 

If the sea were perfectly clear, the 
| blasts sent out would be reeorded at the 
| very instant of their production, but no 
echo would be returned other than that 
due to the waves of the sea, which would 
produce a zigzag line of small amplitude; 
but if there should happen to be an object 
of any considerable size at a distance no 


the amplitude of the waves would be 
greater and would be very noticeable. 
To make sure, the blasts could be repeated 
several times; and then, if the result 
| should be always the same, it would in- 
| dicate the presence of some object, and 
| the length of paper between the primary 


blast and the echo would indicate the 
|distance that the object was from the 
ship. It might be so arranged that one 


| inch of paper represented a mile. 
The receiving instruments can be placed 
anywhere on the ship where they can be 


turned in the same direction that the siren | 


is turned, and there may be as many 
of them as desirable. 

Of course, there are vastly more acci- 
dents caused by running ashore than by 
collisions at sea, and it does not require 
a very bold sea front to produce a very 
strong echo. 


ing the coast of Ireland, the echo would | 
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6.—Apparatus for recording the frequency 
and amplitude of the atmospheric vibra- 
tions. A rod is attached to the center 
of the diaphragm, which carries a pen- 
cil to record the vibrations on paper. 


able to the travel of sound, but in his 
experiments he found that such was not 
the case. The most unfavorable weather 
for sound is when the sun is shining bright- 
ly and when the air is optically perfectly 
clear. Under these conditions, we have 
heated air rising up from the earth, and 
cooler air descending: this produces a 
kind of a glimmer in which it is very diffi- 
cult to sight a gun at long range with any 
degree of exactness, but my apparatus 
would not be needed in this kind of weather. | 

It is well known that the air around a| 
large iceberg is extremely cold—in fact, | 
so cold that certain scientific men have 
thought that it might be possible to detect | 
the presence of icebergs by the use of a 
delicate thermometer; but the cold air 
does not extend far enough around the) 
iceberg to make this practical. Cold air, 
however, lends itself admirably to the use 
of my apparatus, because the air itself | 
about the iceberg, being of a different | 
density from the surrounding air, acts as 
a reflector returning the vibrations to the 
ship. 

In Prof. Tyndall’s experiments I find | 
the following: 

“In the experiments at the South Fore- | 
land, not only was it proved that the| 


acoustic clouds stopped the sound, but! accuracy; 


that the sounds which had been refused 
transmission were sent back by reflection.” 
The apparatus for producing the at- 


'should happen to strike any object they 


7 The instruments are placed inside of a 
large hoop and suspended by eight rub- 
ber straps. This effectually prevents 
them from participating in the vibra- 
tions of a high-powered ship 


be sufficiently strong to show itself over 
a distance of at least ten miles. 

To many it will doubtless appear very 
difficult, even on the verge of the impos- 
sible, to reveal the presence of objects at 
sea by simply sending out atmospheric 
vibrations and receiving the echo of the 
same. One might ask, how can it be 
possible to judge of the size, distance, 
and character of the object by the echo? | 
If, however, we make a careful study of | 
the matter, we shall find, if we send out 
a powerful blast of sound like a deep 
musical note, that it will travel a long 
distance, and if it strikes any object of 
considerable size, it will send back a reflee- 
tion or echo. Sound is nothing more nor 
less than atmospheric vibrations. If there 
are less than sixteen vibrations in a second 
of time, they are not audible to our ears; 
we do not hear them, although we may feel 
them. They may be of great power and 
able to travel a long distance, and if they 


send back an echo which, although com- 
pletely inaudible to our ears, is sufficient 
to record itself by suitable apparatus, and 
the record thus made will give us a fair 
idea of the object struck. It will indicate 
its size and shape with a fair degree of 
it will indicate its direction 
from the ship, and will also show its dis- 
tance with great accuracy. It will dis- 
tinguish a ship from an iceberg, will show 
whether the object is stationary or moving, 
and if moving, the direction and velocity 








greater than two or three miles, the zig-| 
zag line on the paper would be changed, | 


‘The Trade-mark as a Business Asset 
| By W. E. Woodward 


(Copyright, 1912, by Muun & Co 
HE average business man has only the 
[ vaguest notion of the value of a trade- 
mark. He does not realize that it is very 
often the connecting link between the pro- 
ducer and the ultimate consumer; that it is 
a symbol of good will, a tangible asset with 
a determinable money value; that it 
be chosen and applied not in a haphazard 
way but with a due regard for its psycheiogi- 
cal effect upon the public. Nor does he 
realize the importance of complying with 
the statutory requirements which secure to 
him a property right in a trade-mark com- 
parable with the property right that an 
inventor acquires by taking oul a patent. 
| The following is the third of a series of 
| articles, written by a man who is at once 
a trade-mark, an advertising, and a busi- 
| ness expert, a man who has a first hand 
| knowledge of the value of trade-marks and .« 
of the correct methods of trade-mark exploita- 
tion. The series, which will be eventually 
published in book form, will inciude dia- 
cussions, written in business English, of 
the Federal trade-mark law, analyses of the 


must 











| trade-mark authorities that 


John Redmond, the leader of the 
National party in Parliament, and Presi- 


years’ 
character, could not be registered under 


requirements for registration, the elements oj 
a good trade-mark, and trade-mark pro- 
tection.—Ep1Tor.]} 


The Federal Trade-mark Law. —III. 
(Continued from page 62, July 20th, 1912.) 
The right to register trade-marks 
limited to individuals and corporations. 
Under the United States law an asso- 


is 


For example, in approach-|¢iation cannot possess a trade-mark, as 


exclusive ownership and specific origin are 
essential attributes of validity. 

The letters “A-A. L.,”” meaning Anti- 
Adulteration League, were refused regis- 
tration as a trade-mark for flour on the 
ground that the mark did not represent 


| origin, but membership in an association. 
|The applicant was a voluntary associa- 
| tion of flour manufacturers. 


It was held 
that an association cannot be the “‘owner’’ 
of a trade-mark within the meaning of 
the statute. 


Some States have enacted laws pro- 


— 


| hibiting the unauthorized use of the labels 


of trade-unions and similar associations. 
The laws are not trade-mark statutes. 
They are based on the broader principle 
of unfair business competition. 

It is the general opinion, we believe, of 
the lack of 
provision in our law for association trade- 
marks is a defect that should be remedied 
as soon as possible. It is a noteworth; 


| fact that most of the other great nations 


recognize asscciation marks. 

An interesting example of an associa- 
tion trade-mark is that of the Irish In- 
dustrial Development Association. Thig 
association has a membership of about five 
hundred Irish manufacturers. Its use 
indicates that the merchandise to which it 
is affixed is of Irish manufacture; in other 
words, it is indicative of geographical ori- 
gin. The Irish trade-mark has been regis- 
tered in Great Britain under the British 
Trade-mark Act of 1905. 

An American of the name of D. B. 
Barrett attempted to register this mark 
in the United States Patent Office under 
his own name. This fact came to the 
attention of the Irish Industrial Develop- 


ment Association and some correspondence 


relating to the matter passed hetween Mr. 
Irish 


dent Taft. As the law now stands, this 
Irish trade-mark cannot obtain in the 
United States the protection that regis- 
tration might give. 

Within the last few years several 
American communities have adopted trade- 
marks, or labels. 

There is a genuine need for an amend- 
ment to the law that would give this class 


of marks the right of registration. 


A provision of the Act of 1905 legalized 


all trade-marks that had been in exclusive 


use by the applicant for ten#years prior 
to the passage of the act, and this pro- 
vision applies even to trade-marks of ten 
standing that, because of ther 
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The 


with this subject is as follows 


the aot 


‘Nothing herein shall prevent the regis- 


tration of any mark usc! by the applicant 
on his predecessors or by those from 
whom title to the trade-mark is derived, 
ip commer with foreign nations or among 
the several States, or with the Indian 
tribes, wh vas in actual and exclusive 
ise as a trade-mark of the applicant or 
his predecessors from whom le derived 
litle for ten years next preceding the 
passage of this act.” 

\ manufacturer cannot register a trade- 
mark and file it away with the intention 
of using it at some future time \ con- 
dition of validity is that the mark must 
not only belong to the applicant, but must 
be “used by him in lawful trade.”” An 
intention to use a mark is not. sufficient. 
The use in trade must antedate the 
application for registration. The letter 
of the law is complied with if a single 
package of the goods with the trade-mark 


affixed is exposed for sale 
Those 


should 


who intend to adopt trade-marks 
keep that the of 


trade-mark is limited strictly to one class 


in mind use a 


of merchandise, which must be the class 


has 


applicant 


which it been registered. 


An 


specify 


for 


for registration must 


nat the general class of mer- 


ony 
which he 


but 


ehandise in connection with 


intends to 


must 
that 


trade- 


use his trade-mark, 
the articles in 


the 


state also specifically 


class which he has used 


upon 


nark he seeks to register 


a manufacturer who might 


For instance 


apply fer the registration of “‘Pendennis,”’ 
as a trade-mark for smoking tobacco 

to select a word at random—would find 
that it would not be satisfactory to the 
Patent Office to state in his application 
that the mark was being used in connec- 
tion with Class 17 ‘Tobaeco Products.” 
He would be required to state that his 
mark was being used on “smoking tobacco.”’ 
After registration had been granted the 
Patent Office would not register another 
“Pendennis” trade-mark in that class of 
merehandise to be used on cigars, for 
instance, for another applicant Nor 
would the first registrant be obliged to 
apply for a new registration if he should 
desire to extend the use of his trade-mark 
toe cigars, or chewing tobacco, or any 
other tobacco product. The law would 
srotect him in the use of the mark for 
all articles of that class, but the rules 


af the Patent Office require applicants to 
to class 


give full particulars not only as 


of merchandise but the specific articles 
on which the mark has been used. 

4 result of the principle of trade-mark 
practice which limits the use of a mark 


to one elass of merchandise is to be seen 


in the same name being used as registered 
mark for unrelated 


The name “‘Pompeian,” 


articles. 
for instance, is 


used as a trade-mark for a face cream 


for netting fer window 
“Republie”’ 
bile tires as well as several other articles 


“Packard” for pianos 


and also wire 


screens: is used for automo- 


in different classes; 


and automobiles; and there is an ‘‘Ideal”’ 


hair-brush and an “Ideal’’ fountain pen. 
The law directs that the owner of a 
registered trade-mark affix, print or im-| 


press such trade-mark wherever it 
is used, or in close enough proximity 
**Regis- 
or the 


J. 8. 


upon 


seen, the words: 
tered Patent Office,” 
shorter abbreviated form, viz., “Reg. | 


it to be easily 


in | >. 


Patent Off The trade-mark of Baker's 
cocoa-—the Baker chocolate girl—shows 
how this should be done. 

If this notification is not used in con- 


nection with the trade-mark, the owner of 


the mark. in infringement proceedings 
against an unauthorized user, cannot col- 


lect damages unless he can prove that he 


gave the other party formal notice, and 
that the unauthorized use of the mark 
was continued after the notice. 

4 trade-mark is not merely an adver- 


It is an essential of trade- 
that the mark aftixed 
\ device, or word, or phrase, 


tising symbol 
mark validity be 
to the goods 
or vieture that is used only in circulars, 
advertisements, or on signs or letter-heads 


is not a trade-mark and cannot be protected 





wording of the act dealing 
| Stated here 


to | 








under the trade-mark laws. (It should be 
that 
another than the owner of such a device 


the unauthorized use by 


or wording may sometimes be prosecuted 
under the common law—the law of unfair 
business competition. ) 

A trade-mark may be printed, pasted, 
written, stamped, stenciled, branded, sewed 
or woven upon the article with which it is 


used. In cases where it is not practicable 
to affix the mark upon the merchandise 
itself it must be affixed to the container. 


RULES OF THE PATENT OFFICE. 
We have not the space here to go into 


a detailed description of the procedure of 


the Patent Office in considering trade- 
mark applications. This procedure, es- 
pecially in cases where there is some 


doubt as to the validity of the mark, is 
highly complicated, and can be followed 
successfully only by an attorney experi- 
enced in trade-mark practice. 

The rules of the Patent Office require 
applications for registration of trade-marks 
to be made in a certain conventional form. 
A drawing of the mark, of a certain speci- 
fied submitted with the 
application. of the mark, as 
used, must also be forwarded as 


must be 


Proofs 


SI1Ze, 


actually 
exhibits in the case. 

If, preliminary examination, the 
mark be entitled to registra- 
tion, a reproduction of it is printed at 
least once in the Official Gazette the 
Patent Office. This publication must be 
at least thirty days prior to the date of 


on 
appears to 


ol 


registration. 

The purpose of the publication of the 
mark in the Official Gaz to allow 
opposition from any one thinks its 
registration would conflict with his rights. 


tle 18 


who 


Opposing an application is_ technically 
called an “opposition."” An opposition 
serves to delay registration until the 


examiner in charge of interference con- 
siders the evidence submitted. 

Under certain conditions, rejected appli- 
cations may, on appeal, be taken up to 
the Commissioner of Patents 

The number of rejected applications is 
very large. Under the law of 1905 the 
total number of applications up to May, 
1912. was 62,500. 

The total number of registrations under 
the law around 42,000. This means 
that more than 20,000 applications have 
been rejected in s@ven years. In other 
words, about two out of every three appli- 
cations pass the gauntlet of Patent Office 


18 


scrutiny, interference and opposition, and 
are registered. 

Many of the defective applications fail 
because of a lack of competent advice in 
devising the trade-marks, 
well as because of inexperience in prose- 


proposed as 
cuting the applications 


(To be continued.) 


Notes for Inventors 


Wanted: A Collar Fastening Improve- 
ment.—Have you ever tugged at the tab 
of ove of the modern high turn-down collars 
and fretted yourself into a perspiration be- 
fore finally getting it fastened? If so, you 


| will realize there is a field for an improve- 


ment either in the collar itself to make the 
fastening easier, or in the collar button, or 
a substitute for such button which will 
enable the convenient fastening of the col- 
lar and securely hold it when once fastened. 
Attempts have been made by at least one 
collar-maker to obviate the necessity of 
buttoning a collar. 


A Device That Loads and Unloads Motor 
Trucks.—There is considerable activity at 
the present time in devices for loading and 
unloading motor trucks through the aid of 
removable bodies which may be loaded and 
then applied to the truck. Ralph L. Mor- 
gan of Worcester, Mass., has secured a pat- 
ent, No. 1,030,320, for a motor truck ap- 
paratus in which the bed of the truck in- 
clines or curves downwardly at one end so 
it may readily adjust under a body suitably 
supported at the desired elevation and a 
platform is provided having a slip for sup- 
porting the erate or body, the slip being so 
formed that the truck may be run into it 
and the bed of the truck being slightly 


| the instrumentalities of commerce 


| 

higher than the top of the slip so that the 
truck with the crate upon it may be run 
into the slip and the crate will be supported 
on the truck over the slip. Then when the 
| erate or body is fastened at its rear end by 
a chain or the like, the truck may run out 
below the crate and the latter be left upon 
the slip. 


Women Inventors.—Voltaire wrote that 
there are learned women just as there are 
but they are seldom or 
never inventors. It is not clear whether he 
intended to exclude from the class of in- 
ventors, women generally or only “very 
learned” women. Certainly women have 
invented in many fields and it is not seen 
how learning can decrease their ability in 
such direction, for another writer tells us 
that invention is activity of mind and is a 
sharpening of the spiritual sight, to diseern 
hidden aptitudes. Certainly this spiritual 
sight should not be dimmed by learning. 


Legal Notes 


| A Trade-mark Ruling.—In the case of 
Burton Medicine Company v. United Drug 
Company, Assistant Commissioner Ten- 
nant has held that where an opposition to 
the registration of a trademark is filed by a 
registrant, a cross bill asking for the can- 
eellation of the opposer's registration will 
| not be admitted. 

The Case of a Foreign Trade-mark 
| Applicant.—In the trade-mark case of 
| Ross & Brothers v. The Louis Bergdoll 

Company v. The Greenway Brewing Com- 
pany, Assistant-Commissioner Billings has 
| held: 
| “Where a foreigner applies for registration for 
a trade-mark subsequent to the registration by a 
citizen of this country of the same mark, that in 
order to be entitled to an interference with such 
registration the foreign applicant must make a 
prima facie showing of use in this country." 
| A Welsbach Incandescent Filament 
Decision.—The Court of Appeals of the 
District of Columbia has affirmed the de- 
| cision of the Commissioner of Patents hold- 
ing certain claims in a Welsbach applica- 
tion unpatentable in view of the prior art. 
The filament presented in the application 
| comprised a stable electrically conducting 
mixture of osmium and one of the deseribed 


women warriors; 





oxides, and the Court, in affirming the de- 
cision of the Commissioner, said that other 
references to prior patents were given, but 
it thought that the Edison patent furnished 
a complete anticipation of the claims in- 
volved. 


The Supreme Court and Improvements. 
—History shows that the Supreme Court 
has followed invention and improvements 
even in its decisions of constitutional ques- 
tions. While telegraphy was unknown at 
the time the Constitution was written and 
the word itself was not in existence, the 
|}Supreme Court brought the term word 
within the meaning or within the scope of 
“ecommerce” as used in the Constitution and 

Chief Justice Waite thus explained the ex- 
tension of the power: 

“The powers thus granted are not confined to 
known 
| or in use when the Constitution was adopted, but 
they keep pace with the progress of the country, 
and adapt themselves to the new developments 
of time and circumstances. They extend from 
the horse with its rider to the stage coach, from 
the sailing vessel to the steamboat, from the 
coach and the steamboat to the railroad, and from 
the railroad to the telegraph, as these agencies 
are successively brought into use to meet the 
demands of increasing population and wealth."’ 


Delay of Application After Reduction to 
Practice.—In Walker v. Lederer, Mr. 
Commissioner Moore has decided that 
“Where W. reduced the invention to prac- 
tice prior to the earliest date of invention 

\elaimed by L., that W. did not forfeit his 
right to a patent in favor of L. by delay in 
filing his application where there was no 
suppression or concealment of the inven- 
/tion.”” In the course of his decision, the 
Commissioner says that no case has been 
cited and he knew of none where a patent 
| had been refused or held invalid solely on 
'the ground of delay in filing the applica- 
tion for patent after a reduction to practice 
by the inventor and he distinguished from 
eases where abandonment either inten- 
| tional or constructive had been established. 
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RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the SCIENTIFI¢ 
AMERICAN. 


Pertaining to Apparel. 

BELT.—T. HersHKkowiTz, 944 Union Ave, 
Bronx, N. Y., N. ¥. This invention provides 
a resilient belt for trousers mounted upon the 
waist-band thereof to maintain an approxi- 
mately constant pressure on the person of the 
wearer while expanding to accommodate the 
movement of the person; provides resilient 














BELT FOR TROUSERS. 


means for the belt to increase the period of 


}its service; and provides guide members for 
|the belt, said members being attached to the 


trousers. The advantage in the use of the 
belt is that the waistband of the garment ig 
held in its correct position upon the wearer's 
body under all normal conditions. The en- 
graving shows a front view of a fragment of 
trousers provided with a belt and pocket struc- 
ture. 


Pertaining to Aviation, 

AERIAL PROPELLER.—H. L. Etwtort, 222 
P. O. Building, Kansas City, Mo. The inven- 
tion is an improvement in so-called screw pro- 
pellers whose blades are rotatable on their 
axes in order that they may be set at different 
transverse angles relative to the plane of rota- 
tion of the propeller as a whole, whereby the 
pitch or lead of the blades may be varied to 
effect propulsion at different angles. 

STABILITY DEVICE.—F. Nyitas, 130 W. 
52d St., Manhattan, N. Y., N. Y. This device 
is more particularly adapted to be applied to 
aeroplanes. The invention lowers the center 
of gravity below the center of buoyancy of the 
floating body. It maintains center of gravity 
in stationary position with reference to center 
of buoyancy, irrespective of any force which 
might tend to change this relation. It will 
lower the center of gravity during flight and 
means provide that the device may be moved 
up parallel with the aeroplane during land- 
ing, to economize storage space. 


Of General Interem. 

PROPELLER.—A. Carposa DE Los R10s, care 
of La Alemana Lamparena Electrica, Monte 211 
Havana, Cuba. This invention relates more 
particularly to a propeller comprising an 
elongated, tapered hub, and an elongated, tap- 
ered screw blade, of varying radius, for pur- 
poses of propulsion in connection with marine 
vessels, aeroplanes, etc., which provides means 
by which negative slip may be minimized. 

CIGAR BOX.—J. J. PLanco, care of Ruy 
Suare & Co., 422 E. 53d St., Manhattan, N. Y. 
This invention relates to a cigar box, and the 
object is to provide a cigar box in which cigars 
of peculiar configuration may be packed in 


pposition separate from one another so as to 


prevent injury to the same. Means provide 
that the cigars are so arranged that they may 
be readily withdrawn. 


Mardware and Tools, 
MAGAZINE HAMMER.—O. J. A. Smrrs, 
Piedmont, Mo. The purpose of this invention 
is to provide an improved hammer which is 
simple and durable in construction, easily 
manipulated with one hand and arranged for 
quickly discharging nails, tacks or like fast- 





MAGAZINE HAMMER, 


eners one by one, for setting the discharged 
fastener at the desired place on the object 
into which the fastener is to be driven, and 
aliowing driving the fastener home wjthout re- 
quiring the operator to touch or handle the 
fastener, and leaving one hand free for manipu- 
lating the object. The engraving shows a sec 
tional side elevation of the hammer. The in- 
ventor’s address is care of C. W. Chandler, 


Greenville, Mo. 


ROUTER PLANE.—B. AyLor, 1212 B. 105th 
St., Cleveland, Ohio. This invention provides 


a router plane stock with supplemental cut- 


ters and routers, the same being placed oppo 
site one another in vertical position and 


adapted for lateral adjustment as required 


to cut grooves of different widths. These at 
tachments are located in front of the ordi- 
nary router bit, which may be then used 
cut and clean out the wood between smaller 
grooves made by the two attachments whem 
adjusted greater or less distance apart. 
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WIRE STRETCHER.—J.  L. AsHwortH, | FLOAT RAIL LOCK. “G Ww. CusmMoms, | NEW BOOKS, ETC. 

Thompson Station, Tenn. An object here is | 82 Bloomfield St., Hoboken, N. J. This inven- a ; : 

rovide a device which may be used as ation relates to a means for locking a car float | Forney 8 nt ATECHISM OF THE Locomo- 
! for or a woven wire or a barb-wire stretch- | to a floating bridge. It provides a lock which | TIVE. Third _Edition. Revised and 
x ont which while effectually accomplishing | will maintain the tracks on the float and the enlarged - by George L. Fowler, Asso- 
- urpose for which it is intended is simple, |tracks on the bridge in alignment, but wiltl, | ciate Editor Ratiway Age Gazette. New 
oP at the same time, permit a slight play between | York: The Simmons-Boardman Pub- 


get out of order. 
UNWRAPPING 
care of W. R. 


and is, therefore, not liable to 

TIRE WRAPPING AND 
MACHINE.—J. W. THRopp, 
Thropp, E. State St., Trenton, N. J. The driv- 
ing mechanism operates to rotate the tire 
about its axis at even rate of speed, to secure 
even winding ; a pressure for tire and contain- 
ing molds is arranged to be imposed on the 
tire and molds by the driving mechanism, to 
avoid any friction due to tire movement; driv- 





a 
‘ ve 
TIRE WRAPPING AND UNWRAPPING MACHINE. 


ing mechanism for the shuttle provides for 
avoiding the need of a filler for gap in the 
shuttle; a shuttle carries a plurality of bob- 
bins and takes wrapper supply therefor; means 
provide for removing or renewing the bobbins 
and supply for the shuttle; also for controlling 
the speed of the machine, to increase, diminish 
or reverse the operation thereof, and means 
to unwind wrappers from the tire and reverse 
direction of the wrapping. The engraving 
shows a vertical section of the invention 
APPARATUS FOR SCRUBBING AND POL- 


ISHING FLOORS.—F. A. McKay, care of | 
Manton & Hart, Kingston, Jamaica, W. 1 
Scrubbing and polishing may be quickly ac 


complished without the necessity of the oper 
ator kneeling or stooping, and effective polish- 
ing pressure may be exerted upon the polish 





DEVICE FOR SCRUBBING AND POLISHING 


FLOORS. 
ing brush, during its manipulation by the 
operator. As shown in the accompanying en- | 


graving the platform rests upon the floor. The 


rib being in direct contact with the floor, the | 


operator places his right foot thereon, grasps 
the handle bar and moves the operating lever 
back and forth, as shown in dotted lines, thus 
imparting reciprocating movement to the 
brush. The device may be moved from right 
to left as desired to change the point of opera- 
tion of the brush. 


Prime Movers and Their Accessories, 

ATTACHMENT FOR OIL WELL APPA- 
RATUS.—J. W. Leonarp and H. E. Brown, 
eare of G. L. Roberts, 215 Water St., Pitts- 
burgh, Pa. This invention relates to clutches 
to be applied to machinery adapted to be driv- 
en by internal combustion engines. The ap- 
paratus may be quickly adjusted to the shaft 
of a steam engine, the cylinder of which has 


been replaced by one of the internal combus 


tion type, with the bearing of the extended 
shaft on which the clutch is mounted, held in 
rigid relationship to the engine cylinder on a 
pivoted support to prevent fracture of shaft 
by the working of the engine on its bed, rela 
tively to the bearing. 


Rallways and Their Accessories, 

TRAIN STOPPING MECHANISM FOR 
BLOCK SIGNALING SYSTEMS.—M. Conran, 
114 E. Maumee St., Adrian, Mich. This de- 
vice is for use on trains whose movements are 
controlied by electric block signaling systems. 
An object of the invention is to provide means 
by which the on-coming train may be auto 
matically stopped if the block is not clear. 

BLOCK SIGNALING SYSTEM AND SAFE- 
TY APPARATUS.—M Conran, 114 E. Maa- 
mee St., Adrian, Mich. This invention relates 
to block signaling systems adapted for use on 
steam or electric roads and designed to be 
entirely automatic in operation for  pre- 
venting head-on or rear-end collisions on sin- 
gle track lines or accidents at crossings and 
Switches, thus dispensing with the usual tele- 
sraph and block offices with their operators 
and signal men and dispensing also with the 
train dispatcher. 


float and bridge. The lock be readily 


may 














FLOAT RAIL LOCK. 


affixed to the rails on bridge or wharf and 
quickly attached to the rails on a car float. 
These objects are attained by pivoting a yoke 
to a rail or bridge or wharf, which yoke has 
its free opposite end adapted to engage an 
elongated slot in a correspondingly aligned rail 
on the float. The engraving shows a plan 
of contacting rails. 


Pertaining to Recreation, 


WATER CAROUSEL.—A. C. Balt, 436 E. 
138th St., Bronx, N. Y. More particularly 
this invention involves an amusement device 


made up of a suitable basin in which a num- 
ber of receptacles, such as tubs, are suitably 
positioned, means being provided whereby these 
receptacles may be moved around the basin, a 
turning movement being imparted to them at 
the time. 





same 


Pertaining to Vehicles. 

VEHICLE WHEEL.—W. W. Reve tt, St. An 
|} drews, Walden, N. Y. This wheel has a rigid 
| tire and the center structure is supported by 
interposed resilient members. The 
|members are constructed and arranged in unit 
}form to avoid complete deflation of the cush- 
lion element 
|} wheel are connected in such manner as to per 








VEHICLE WHEEL. 





mit a certain degree of independent action of 


the tire and body portion, and to correctly 
| limit the same. The tire construction prevents 
skidding. The invention provides a tire con- 


|} structed from relatively thin strips of non 
| resilient material having disposed therein rings 





Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 


ters as patents. subscriptions, books, ete. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


(12662) G. L. M. asks: A friend of 
mine claims that the recoil of a gun does not com- 
mence until after the projectile has left the muzzle 
of the gun, admitting that if the gun were to be 
infinitely long, there would be no recoil. Is this 
true? A. The recoil of a gun begins when the bul- 
let begins to move in the gun. Newton's “Third 
Law of Motion" is applicable to this case: ‘To 
every action there is an equal and opposite reac- 
tion."’ There can be no motion of the gun backe« 


| ward till the bullet begins to move in the opposite 


| sure and prevent motion sidewise. 


direction. There is another way to look at it. If 


view looking down upon adjacent meeting ends | the charge of powder were exploded in a chamber 


strong enough to hold the pressure of the gases, 
there would be no motion produced by the pow- 
der, and no motion of the chamber in any direc- 
tion. The recoil is due to the fact that the gun 
has the same quantity of motion backward that 
the bullet has forward. If the bullet had the 
same weight as the gun, the gun would move 
backward with the same velocity as the bullet 
moves forward, and would strike the same blow as 
the bullet. It is the motion of the bullet which 
produces the recoil of the gun. The force of the 
powder acts in the same manner in every direc- 
tion. The sides of the gun barrel resist this pres- 
The bullet, if 
it does not stick, moves. The pressure of the 
gases is the same forward and backward, and this 


| force is applied to the bullet forward and to the 


resilient | 


gun backward. Each has the same quantity of 


| motion, or momentum, as it is termed. 


The tire and body portion of the | 





constructed of suitable wire fabric. A_ side 
view of the wheel is illustrated herewith. 
WHEEL CONSTRUCTION.—H. W. San- 
|rorp, care of Sanford Iron Works, Knoxville, 
| Tenn. The object here is the provision of | 
|means for preventing wear on the hub and 
| bearing sleeve of wheel mountings, wherein 
| the wheel is journaled on the axle. All end 
|thrust of the wheel pushing inwardly is 


| received by the interchangeable blocks or wash- 
lers at the center of the axle, thus reducing 


| wear and friction to a minimum. 





| Nore.—Copies of any of these patents will 

| be furnished by the Screntiric AMeRICAN for 

|ten cents each. Please state the name of the 
patentee, title of the invention, and date of 

| this paner. 

| 





We wish to call attention to the fact that we are 
in a position to render competent services in every 
} branch of patent or trade-mark work. Our staff is 
| composed of mechanical, electrical and chemical 
experts, thoroughly trained to prepare and prose- 
cute all patent applications, irrespective of the 
complex nature of the subject matter involved, 
or of the specialized, technical, or scientific 
knowledge required therefor. 

We are prepared to render opinions as to 
validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 
unfair competition matters. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign 
to the United States 

Mourn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. Y. 


Branch Office: 
625 F Street, N. W., 
Washington, D. C. 





|}a question by W. O. E 





(12663) J. H. I. writes: I have heard 
that copper or zinc filings thrown in a fire will re- 
duce the soot in stove and chimney to a fine white 
powder, obviating necessity of cleaning. A prep- 
aration to accomplish this result was once on the 
market. I shall be glad if you can inform me if 
you know of the preparation. A. Two receipts 
for chimney cleaners are given in ‘Scientific 
American Cyclopedia of Formulas."’ First, make 
a hot fire, then put the compound in the blaze and 
put up a blower or close the stove door, so that 
the gases evolved will rush up the chimney. No. 
1. Parts by weight. Copper sulphate 7, coarse 
salt 6, ammonium chloride 8, saltpeter 5, fine sand 
2, coke dust 2. Mix well. No. 2. Chioride of 
sodium 7, potassium nitrate 4, cuprous sulphate 
7, muriate of ammonia 8, flour of sulphur, small 
quantity. The ‘Scientific American Cyclopedia 
of Formulas" contains thousands of useful for- 
mulas and processes, and will be found very valu- 
able. It is sent, carriage paid, for $5 


(12664) I. N. V. asks: What is a jet 
propeller and what experiments have there been 
made in that line? A. Jet propulsion is a method 
of propelling a boat by pumping in a stream of 
water at the bow and driving it out at the stern 
below the water line. The reaction of the water 
outside against the jet causes the boat to move 
forward. Many efforts have been made to pro- 
duce a successful result, but all have been failures, 
returning but a small per cent of the power 
expended. We have published the accounts of 
these experiments as they have been made in 
the past, and can send you eleven papers upon 
the subject for ten cents each. You will also 
find valuable material in Kent's “Engineers’ 
Pocket Book,’ which we will send for $5. 


(12665) J. F. MeG. writes: In the issue 
of June ist of the Scientiric AMERICAN appears 
(No. 12643) about the 
duration of life of toads and frogs in rock. By 
your reply, it would seem you place no credence 
in the idea of these creatures having a long life, 
almost indefinite, under certain conditions. Per- 
mit me to supplement W. O. E.'s question by 
relating what 1 was an eye witness to, viz., a 
toad being taken out of rock and still alive. This 
district is a limestone region, the layers of rock 
running from an inch to eight inches in thickness, 
and along the river valley this rock is right at 
the surface, blasting being necessary from the 
start in any excavation work. Now a well was 
blasted out in this vicinity, and during the 
process, when at a depth of fourteen or fifteen 
fect, a small cavity was disclosed in which was 
a fair-sized toad. Mr. Toad was put on top of 
the bucket and hoisted to the surface, and to 
all appearances was dead. He was tossed out 
into the sun; but strange to say, his dormant 
condition began to disappear, and it was not 
many minutes before Mr. Toad was hopping 
around like any other one of his kind, the only 








lishing Company, 1912. Distributed by 
the McGraw-Hill Book Company, 23% 
West 39th Street, New York. 2 vols 
6 in. by 9 in. Price, $5; sold separately 
per vol. $3. 


Books, like indivi uals, have their histories, 
and Forney’s ‘Catechism of the Locomotive’ 
practically origin ted in a translation of Kosak’s 
*‘Katechismus der Einrichtung und des Betriebes 
der Locomotiv,”’ which the editors of the Reil- 
road Gazette had made, intending to re-publish it 
in their journal. This translation was submitted 
to Mr. Forney for revision and adaptation, but 
he found that the scope of Kosak's work was 
too limited for American practice and require- 
ments, so that while retaining the “idea” of a 
Catechism and following the gen ral plan of 
Kosak's work, he so far extended and eniarged 
upon it as to make it subsiantially a new and 
original book The late Mr. M. N. Forney was 
one of the highest authorities in locomotive 
engineering, and those of us who had the privilege 
of knowing him will remember not only the re- 
markable depth of his information, but his rare 


| ability to clothe his ideas in concise, clear and 


simple language, making his meaning “plain to 
plain people." These endowments enabled him 
to write a book, the object of which was “to 
furnish a clear and easily understood description 
of the principles, construction and operation of 
the locomotive engine of the present day, a sub 
ject which is not concisely or adequately treated 
in any one similar book.”" This work was pub- 
lished in 1873, and it was the best known and most 
widely studied book on the subject in this or 
any other country. It was efterward revised by 
Mr. Forney, and a second e ition was published 
in 1889. Since then the locomotive has undergone 
great changes, not only i size but in construc- 
tion and operation, and a third edition of the 
book became necessary. This work was intrusted 
to Mr. George L. Fowler, an eminent engineering 
authority, who was a friend of Mr. Forney, and 
who had been asked by the latter to undertake 
the revision, with the result that we have i: the 
present edition by far the most complete pre 
sentation of the subject that has appeared, and 
one which will not only be indispensable to all 
who are engaged in the management, construc- 
tion and working of locomotive engines, but a 
most useful book to a large class of readers and 
students in this country and in Great Britain 
who, while they are not connected with rail- 
ways, have a deep admiration for the locomo- 
tive—the most interesting form of the steam 
engine In preparing the new edition, it was 
found that the great increase is size and com- 
plexity of the locomotive engine necessitated the 
introduction of much new matter, such as the 
system of compounding, the introduction of the 
Mallet engine, the superheater, the Walschaerts 
valve gear, the mechanical stoker, and recent 
extensive improvements in the air brake system, 
as well as other details. It was. therefore, decided 
to break the book into two volumes, making each 
complete in itself. The first volume deals with 
the practical construction and operation of the 
locomotive in a way to make it intelligible to 
men who have not had the advantage of a tech- 
nical training. There are 743 questions with 
their answers, 644 pages and 475 illustrations 
to which are added six folding plates of locome- 
tives, valve gears and air brakes. The colored 
diagrams showing the construction and opera- 
tion of the Westingaouse air brake and of the 
Stephenson and Waischaerts valve gears are 
admirably full and clear. The second volume 
discusses the same points more theoretically, 
but always in simple language devoid as far as 
possible of mathematical calculations, and shows 
why locomotives are built as they are and the 
principles of their operation. This volume com- 
prises 375 questions, with their answers, 2938 
pages and 199 illustrations. The letterpress and 
engravings are all excellent, and last but not 


| least, each volume has a full and carefully pre- 


| of energy. 
| energy as a product of force into distance 


| 
| 


| 


difference being he did not exhibit ordinary toad 


intelligence, as evidenced by his lack of judg- 
ment when he hopped plumb into a batch of 
fresh slaking lime. He was fished out with a 
hoe, but whether he survived this treatment or 
not, 1 do not pretend to know; but the fact 
remains he came out of a rock hole at a fair 


depth, and the question is, how did he get into_ 


such a place, and how long had life been existing 
in him? 





pared 
refer to any 


index by which the reader can readily 
particular topic in the book 


An Analogy Between 
By C. E. Stromeyer, 
Mancebester: 


Unity IN NATURE. 
Musie and Life. 
M.LC.E. London and 
Sherratt & Hughes, 1911. 


It would be difficult to find a book at once 
metaphysical and yet so practical. An engi- 
neer by training and experience, it is to be ex- 
pected that Mr. Stromeyer is not in sympathy 
with some of our modern scientific ideas. He 
does not like our current conceptions of the ether 
for example, and subctitutes a theory according 
to which space is filled with a thin gas. So. too, 
we find him dissatisfied with current conceptions 
He still adheres to the old definition of 
Nowa- 
days the principle of action and reaction is more 
strictly adhered to. Most excellent reading is to 
be found in the essay on “Science and Soul of 
Music.” This is indeed a splendid piece of iu- 
minating writing. Perhaps the mest amazing 
characteristic of the book is its diversity of sub 
ject matter. It would hardly be expected even 
in a book on the unity in nature to find essays on 
‘Flatland,’ ‘The Essence of Music and Life 
“The Fourth Dimension,” ‘‘Geological Records,’ 
* State Incongruities,”" ‘‘Urbanism,"’ and ‘ Rural- 
ism." Yet the author has woven them together 
in a most ingenious fashion. 


so 
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“T tell 
You, It’s a 
Great Saw” 


WV THEN you get hold of a Simonds Saw 
you fee/tha ican ““*do things’* better 
and y ‘ 





; 


In \ Simonds Saw cuts true and 
fast and ‘ It has the nght *‘hang,’* and 
its glistening blade and polished handle are a 
‘ int pleasure to its owner, 

Besides saw-making skill and **know-how,”’ 
it iz Sirnonds Steel that makes a 

(Proacunced Si-monds) 

the most satistactory one t wn. We make our 
ow | rex sive tempering process gives 
t teeth a toughness and hardness which enable 
them d juick-cutting edges under long, 
bard g \ ‘ t keep saw-teeth sharp if they 
ire nm tume d right, and a dull saw is almost 
ww « ' if 5 

Take t 1 of the man who has used a Simonds 
Saw He t y which saw to buy Ask your 
bardwat Jeaie®l 

Send for “ THE CARPENTER’S GUIDE-BOOK "’ 

free ~ and learn how to care for a saw 
Hack-saw Blades and Files are most 


Remember ay 


i ( lar, Band and Cross-cut Saws are the 


Amercan and Cavadian |\umberman's accepted standard. 


Simonds Mfg. Co. (";33") Fitchburg, Mass. 


Ghicago New Orleans Portland New York San Francisco 
Lockport, N. ¥. 
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and Wherefore 


The Why 


oring 


_harecapeaguane have been il 


4vears to produce the silent car 





of constant experiment have been spent in 
efforts to evolve a quiet transmission or 
forward train of gears, and only by the 
fuse of special bearings and accuracy and 
detail to the thousandth part of an inch 


| have the results as « xemplified in the mod- 
ern automobile been obtained 

But the 
is the motor, and anyone who has attended 


of course noisiest part of a car 


a road or a track race will bear witness to 


the fact that the power plant announces 
| its importance in no uncertain terms when 
| 

its exhaust is unrestrained by a muffler. 


And for good reason does an unmuffled 


and healthy motor make itself heard, for 
it is a tremendous power that is harnessed 
the xpend its 
Each 


explosion in each cylinder generates a pres- 


in eylinders and made to ¢ 


in foreing down the pistons 


energy 


sure approximating 250 pounds on each 


square inch of piston surface. This means 
that, in 
motor, a force of nearly three tons is con- 


a 50 horse-power, four-cylinder 
centrated on each piston with every igni- 
tion of the charge in that particular eylin- 


der. Or, if we consider the gas engine as 
a whole. a total of over 5,000 tons is 
exerted on the pistons each minute that 


the motor runs at normal speed 


These are imposing figures, and it may 


be wondered why such a gasoline motor 





| 
| 
| 
| 


lof the stroke. 


develops only 50 horse-power, but it must 
this not 
that 


force is 


be remembered that 
but 


ap- 
plied continuously it is divided 
‘hammer 
After the first 
“impact"’ the pressure decreases until, at 
the end of the stroke, suffi- 


cient to overcome the friction of the motor. 


number of three-ton 


of short 


into a 


blows” duration 
it is searcely 


But though the three-ton energy of each 
explosion is soon expended, there is still a 


| eonsiderable force, amounting to three or 


four times the pressure of the atmosphere, 
that must be disposed of at the bottom 
This 


pressure 


is the exhaust, and 


this turned 


loose into the open air by the quick motion 


when is suddenly 


of a valve, a sharp report is bound to occur; 


THEORY are discussed by Sir Oliver Lodge in| for the force in question is really the “tail 
Scientihe American Supplements 1428, 1429, 1430, end” of the explosion that has but just 
1431, 1432, 1433, 1434. Price 10 cents each. 9 ite ie tine Die dade 
For sale by Munn & Co., Inc ° and all newsdealers. taken pla =! in . . x é 
thousand of these “tail ends’’—each of 
|which is pretty vigorous by itself—oecur 
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Fine for Differentials 
and Transmissions 


Dixon's Flake Graphite Lubricants do what 


man ol] of grease cannot do—permanently 
eroduce on bearing surfaces a durable, almost 
frictionless veneer that prevents metaliic contact, 
wear and noise. This is why acar lubricated with 


DIXON’S 


Graphite Lubricants 


is free from the wsual friction troubles. It runs 
sweetly—and with increased power because of 
the graphited bearing surfaces. 

Ask your desler for Dixon's Graphite Lubricant No. 
677, a highest quality mineral grease scientifically 
mixed with Dixon's Motor Graphite. Try it in your 
differential and transmission. Stopsthe noise—gives 
longer Lie to Lee gears—does not leak out like oil. 


Wereite for Pree Booklet No. 2486 
“ Lubricating the Motor” 


JOSEPH DIXON \ AUCIBLE CO. r>) 


Sereey City Hot. in 1027 New Jersey ~ 
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will be realized why 


in a minute, and it 
" mild 


ear-splitting”’ 
to the unmuffled exhaust 

Now of us, the 
may convey the idea of to choke, 


is term to apply 


a 


“muffle” 
or cover 


to many term 


| up, and this, in a sense, is what the muffler 


f the explosion. But 


throttle the exhaust 


does to the noise « 


the muffler does not 


with a high hand and say, ‘You shall not 
escape,’ but rather does it lead the gas 
to expend its energy by easy stages. It 


does this by providing a chamber in which 


the exhaust gas may be expanded before 
reaching the outside air If the exhaust 
were carried through a series of expansion 


have become 
meek and the it 


discharged, for as it expands, so its energy 


it would 


subdued 


chambers, quite 


by time was 


and consequent noise-making ability 


is expended. But in order to save space 


land weight, many mufflers are in the form 


lof a single expansion chamber provided 





with a series of “baffle plates,”’ or disks, 
containing of perforations 
through which the gas passes, and thus 


a number 
the exhaust expends most of its energy in 
these and is rendered practically harm- 
less by the time it has reached the place 
where it could make any impression on the 
human ear 

Many motorists the 
“muffler” to be synonymous with ‘‘back- | 
pressure,” that this | 
latter term means a resistance to the pas- | 
sage of the exhaust gases and a consequent | 


| 
| 


consider word 


and they know 


as 


reduction in the power developed by the 
some of them have to look 
the muffler power-absorbing 

In consequence of this belief, the | 
cut-out, by the exhaust are 
allowed to escape directly into the open 
air without first passing through the a 

most used 

of the 


motor, come 


upon as a 


device. 


which gases 


fler, has become one of the 


and abused—accessories ear. Its 





' abuse has become so flagrant, in fact, that | 


By Harold W 


for 
Months 


July 27, 1919 





of the Muffler and Cut-out 


hiting Slauson 


many cities and towns have enacted ordi- 
nances prohibiting its use, and it is looked 


upon as the one device that is setting at 


naught the efforts of the designers and 
builders toward the production of the 
silent ear. 


It may be that the old type of muffler, 
provided with many obstructions to the 
passage of the exhaust gases, produced an 
appreciable amount of back-pressure that 
absorbed some of the power developed by 
the motor. The power plant of the modern 
ear, however, is equipped with a muffler 
of a type that, by means of especially- 
shaped passages and expansion chambers, 
enables the speed of the out-rushing gas 
to be increased so that the resistance of 
the muffler may be nearly overcome and 
the amount of back pressure will be reduced 
In fact, tests that 
have recently been made on several motors 
when run both with and without the muffler 
in place have shown some surprising re- 
sults. These tests demonstrated that, for 
all practical purposes, the muffler produced 
no diminution in the power developed by 
the motor at slow and medium speeds. 
On the contrary, some of the tests showed 
that the motor produced slightly more 
power at 700 and 800 revolutions per 
minute with the muffler in piace than was 
the when this “noise reducer” 
removed. At speeds of 900 and 1,000 
revolutions per minute there was but little 
noticeable; but at speeds at 


to very small figures. 


case 


difference 


which the motor began to deliver its maxi- | 


mum power, a slight loss could be detected 
with the muffler in place. At 1,400 or 
1,500 revolutions per minute this power 


loss amounted to slightly over five per | 


cent of the total energy delivered to the 
dynamometer without the muffler in place. 
The mufflers used in these tests showed 


back-pressures varying from zero to three | 


and five pounds per square inch. Conse- 
quently it is possible that an old muffler, 
of poor design and clogged with soot and 
carbon, may absorb siightly over ten per 
cent of the maximum power of the motor. 
But the interesting feature of these experi- 
ments lies in the fact that they show the 
power loss caused by the muffler to occur 
only when the motor is operating at high 
speeds and delivering its maximum energy. 
But even the smallest car is capable of 
attaining speeds well over thirty miles an 
hour, and it is evident that the full power 
capacity of the motor should never be 


required in cities or towns. Consequently, 


it is only in the open country in which the | 


maximum speed can be attained, or in the 
ascent of a steep hill in which the full 
power of the motor is required, that the 
cut-out is of any advantage in reducing 
the back-pressure offered to the exhaust. 
And even in these instances, the advantage 
gained by the elimination of the muffler is 
problematical, and is more theoretical than 
practical. 
hausts at the rear of the car gives the im- 
pression of increased power, but the effect 
is more hypnotic than actual and it is 
quite possible that the car could climb 
that hill or attain the same speed on that 
straightaway as easily with the motor 
operating quietly as it could with the 
explosions making themselves evident in 
a stream of Gatling-gun reports trailing 
behind the machine. 

But granting that a steep hill 
climbed faster or a higher speed on the 
level can be attained with the muffler 
cut out, what are we to think of those 
drivers of the high-powered cars who open 
the cut-out without provocation when 
driving through the city at a pace which 
could not possibly require more than a 
third of the power capacity of the motor? 
It ean only be the desire to attract atten- 
tion that prompts such a procedure, for 
the slightest movement of the throttle or 
spark lever will produce more power than 
would the most strenuous pressure on the 
cut-out button. 

But because the cut-out has been abused 
is no indication that it does not possess 
value when properly restricted. It may 
be made to serve as an effective warning 
signal for the average pedestrian will 


ean he 


was | 


The sound of the unmuffled ex- | 
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INVENTORS aare invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
| 625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
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Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
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AGENTS 

AGENTS—One cent invested in a Postal Card 
will bring you &@ $35 to $60 a week proposition. For 
further particulars communicate with American 
Aluminum Co., Div. 1029, Lemont, Ill 

_ AGENT WANTED for exclusive sale in United 
States of a well known British boiler enamel that 
keeps boilers free from scale, prevents pitting and 
corrosion, and saves fuel. Used by British Gov- 





} 


ernment Whole U.S. Agency open on good 
| terms to qualified and capable engineer. Address 
for futher information &G jart, Limited, 


6 Old Jewry, London, E. C 


| BUSINESS OPPORTUNITIES 


_ SALESMEN. Just what you want for pocket side 
line. New, snappy and catchy. Quick shipments, 
prompt Commissions. State territory covered. Write 
today. Burd Mfg. Co., 212 Sigel St., Chicago, Il. 


HELP WANTED 

TECHNICAL EXPERT familiar with the theory 
of optics and having practical experience in the 
| manufacture of lenses Stateformer experience, age, 
and salary expected, Optics. Box 773, New York. 
MECHANIC with technical training and practi- 
cal shop experience Must be familiar with mod- 
ern manufacturing methods. Office position Age 

35 to 45. Mechanic, Box 773, New York City 


POST CARDS 

| _ POST CAPDS of Irish Scenery, Irish Life, Irish 
Antiquities. Cards of any place in the “Old 
Country Lighthouses, 200 subjects, domestic and 
foreign. Catalog and sample card, five cents. Strain 
(SA “The Lighthouse”, Belfast, Ireland 


SUPERINTENDENT WANTED. 

FIRST-CLASS MAN to take charge as superin- 
tendent, old established factory, manufacturin 
large line of nickel plated household table antl 
kitchen ware. Must have experience in the work- 
ing of sheet metals, copper, brass and aluminum, 
handling of help, and be able to produce at low- 
est possible costs. In answering enclose referen- 
ces, state age, experience, where present employ- 
ed, and length of service in enone position. Ail 
answers treated strictly confidential, and referen- 


ces will be returned. State salary expected. 
Address: ‘‘Manufacturer,"’ Box 773. N. y City. 
MISCELLANEOUS 





MODEL AND FINE CLOCK TRAIN WORK. 
| Estimates given. Work done by the hour or by 
contract. Waltham Clock Company, Waltham 
| Massachusetts ’ 





PROPOSALS 


NOTICE TO CONTRACTORS 


SEALED PROPOSALS for Improvement to 
Water Supply and Extension to Water Main, also 
for Alteration to Sewage System at Hudson River 
State Hospital, Poughkeepsie, N. Y., will be re- 
ceived by the State Hospital Commission, Capitol, 
Albany, N. Y., until 3 o'clock, P. M.. on Wed- 
nesday, August 7th, 1912, when they will be 
| opened and read publicly. Proposals shall be 
accompanied by a certified check in the sum of 
5% of the amount of bids and the Contractors, 
| to whom the awards are made, will be required to 
| furnish surety company bonds in the sum of 50% 
of the amount of contracts within 30 days after 
official notice of award of contract, and in accord- 
ance with terms of Specifications Nos 1545 and 
12038. The right is reserved to reject any or all 
Lids. Drawings and specifications may be con- 
sulted, and blank forms of proposal obtained at 
the Hudson River State Hospital, Poughkeepsie, 
N. Y., at_the office of the State Hospital Com- 
mission, No. 1 Madison Ave., New York City, 
and at the office of the State Architect. Com- 
plete sets of plans and specifications will be fur- 
nished to prospective bidders upon reasonable 
notice to and in the discretion of the State Archi- 
tect, Herman W. Hoefer. Capitol, Albany, N. Y. 
T. E. McGarr, Secretary State Hospital Com- 
mission. Dated: Albany, N. Y., July 15, 1912. 


Stop! Read! and Consider! 


Which is better off, the man who has a good trade, 
or he who belongs to the vast army of unskilled 
workers? The New York Trade School, founded 
in 1881, and endowed, provides practical instruction 
in va ious trades for young men, Full day courses, 
$25 to $45; evening classes, $12 to $16. Illustrated 
catalogue, showing trades taught and giving full 
particulars, mailed free on application. Address, 
1264 First Avenue, New York City. 









Sasa eae 
Every - body’s Doing It, 
ing at? 


Learning to use Slide Rules. 
This book, 78 engravings, 
free for 30 days only, to 
purchasers sending $2.50 for 
Slide Rule. Same only card- 
board scales, $1. 

G. W. Richardson Mfg. Slide Rales 





“move” more quickly at the sound of the 





4210-24th Pl., Chicago, U.S. A. 
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|short. sharp barks of the unmuffled ex- 
|haust than he will at the more musical 
notes of the horn. Then, too, it is the 






Machinery 


ripping. cross-cutting, mi- a 
pe pBFOCV IN ra very absence of noise attendant upon the 
owns: — a 


ng; for working wood in any 
manner. Send for ¢ ‘atalog A 


Seneca Falls Mfg. Company 
695 Water Street, Seneca Falls, N. Y 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


WORK SHOP 


of Wood and Metal W orkers, without 

steam power, equipped with 
BARNES’ Foot Power 

BACHINERY 


allow lower bids on jobs and give 
profit on the work. Machines 
sent on trial if desired. Catalog free 


W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois 


~ §OUTH BEND 


LATHES 


Screw Cutting 
9 to 13-inch Swing 


Power, Foot & Electric Drive 
Interesting Catalog Free 


South Bend Machine Tool Co., 421 Madison St., Seuth Bend, Ind. 


REWARD 


size Modern Machine Shop 
pay a CASH REWARD 


| operation of the modern motor that makes 
it difficult to distinguish the nature of the 
; explosions and to determine in what man- 
ner the charge is ignited in each of the 
cylinders. It is when it is desired to test 
the motor in the privacy of the garage or 
| the country roadside that the value of the 
cut-out will be appreciated by the auto- 
mobilist. A pressure on the button, and 
|the explosions become distinct and any 
irregular firing of the cylinders can be 
detected instantly. Then, by turning off 
| the ignition current from various cylinders 
| in suecession and by pursuing a process of 
elimination,. the quality of the explosions 
in each can be detected and simple clues 
furnished for tracing any trouble to its 
source. 

The cut-out may also be useful for pre- 
venting the occurrence of the annoying 
and startling muffler explosions. If the 
motor is turned over when the ignition 
eurrent is switched off, the unexploded 
mixture from the cylinders will be dis- 
| charged into the muffler. This will oceur 
if the current is turned off when the motor 
is running at a high speed, and also when 
the machine is cranked preparatory to 
switching on the ignition current. The 
explosive charges that have filled the 
muffler will remain there until they are 
reached by the hot exhaust gases dis- 
charged from the motor when it runs under 

















I wish to purchase a medium 
with good equipment and w 





















for first information as to where same can be found. Ad- P 
dress ‘Shop,’ Box 773, New York its Own power. 
These hot gases will ignite the charge 

ee ‘in the muffler, and the violent explo- 
eee Combinations |sions—which will at least startle by- 
Starrett Patent standers, if they do not wreck the muffler— 
Builders’ Combination Tool | will result. If the cut-out had been opened 
SINT, ploch to face indenter f | whenever the motor was turned with the 
Tage at PO) ignition current ‘“‘dead,’’ these explosive 
wit in. b s8 (han 





gases would have been discharged into the 
open air, and no muffler explosion could 
result when the eut-out was again closed. 

The dividing line between the use and 
abuse of the muffler cut-out is not difficult 
to draw by those who have at heart the 
reputation of the motor ear. It does seem 


in. g7 OO. Sen 


- 7 No.4, 
THE L. 8. ST ARRE TT rr 0. Athol, Mass., U. 8. A. 














A“ Corking”’ Good Tool 
To Own ‘s This “RED 
DEVIL” Diagonal Plier 
ot e RED DEUIL aes ae 
honed cutting edges that will 
— the Gness C b-) a 
guaranteed p’ 
Ask at your loc! ty oa a bow o~ for 
RED DEVIL No. 42. 














W hat} 


A book for all who 
‘Heat! were cold last 

winter as well as 
for your for those who 
| House ? paid too much for 
Sieecdeannn their heat. 











Have you read this Heat Primer? 


HE peculiar thing about the house-heating problem is 
that it isn’t a problem. The Primer tells how simple 
itis. ‘The size of a house, its arrangement, its construction 
and its location are no excuse for insufficient heat or 
extravagant coal bills. The Primer sets aside such excuses. 


The way steam heats and the way hot water heats are 
little known to house owners. The Primer explains. 
The wonderful success of 


Pierce 


Boilers and 
Radiators 





in meeting every heating need, keeping down fuel bills, 
providing healthful and adequate heat in every kind of a 
house in the severest weather is also well worth knowing. 
The Primer gives the details. 














We send the Primer free on 
request. Whoever is building or 
planning to change from an old 
fashioned equipment to a modern 
healthful, trouble-and-fuel-saving 
system should read this Primer 
and then talk with his heater man. 


Pierce, Butler & Pierce 
Mfg. Co. 


256 James Street 
Syracuse, N. Y. 


Showrooms fn 
principal ciues 





PIERCE MARK 














(Take no imitation or sub- 






y have or wild 
pa it for you. 


to be difficult, however, to induce many 
drivers to follow that dividing line, and as 
“the sins of the few must be borne by the 
many,” the present sweeping prohibitory 
legislation has resulted. When every| 
driver has passed that stage in which he! 
|resembles a child with a new toy that he 






only sample wll be sent you postpaid. 
SMITH & HEMENWAY CO.. 155 Chambers St., New York City 


WANTED Ng 3 


ience in making Dies, Tools and 
Ma Expert work. Complete equipment 
NATIONAL STAMPING & ELECTRIC WORKS 
2, 412 So. Clinton Street Chicago, Ill 





To manufacture METAL 


20 years 
Special 





likes to “‘show off,’ the muffler cut-out 

will be a safe and valuable accessory for 

Models and Experimental Work all motor ears In its present men 
INVENTIONS DEVELOPED - oA caper a 
SPECIAL MACHINER however, the disadvantages arising from | 


EV. - BAILLARD co., 24 Frankfort St., N.Y. 
NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 


OW STAMPIA NG & TOOL WORKS 
Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., 5°7,.¥-ake St 


CHICAGO _ 


its abuse so outweigh the minor advantages 
that its proper use possesses, that many of 
even the most enthusiastic automobilists 
are heartily in favor of laws such as those 
recently passed in New York and other 
progressive cities. 








CLEVELAND. 0 


“Heart Stopping ” 
(Concluded from page 72.) 
To prove this, he proposes to be placed 





JUBRICATE oo in a box, a foot of sand covering the bot- 

ANYTHING see tom. His mouth, nostrils and ears will 

pay be filled with cotton wool and his eyes 

CH BEStYACO RS ATEUSA u ger ise 

a | bandaged, to prevent the sand from enter- 


ing his system. Then sand will be piled 
upon him until he is covered by at least 
eighteen inches of it, weighing a ton; 
after remaining in this position for a 
quarter of an hour he will be extracted 
alive and well. All of which reminds 
| one of Stevenson’s “Master of Ballan 
| trae.” 


DRILLING 


WEL MACHINES 


a’ 70 sizes and styles, for drilling either deep or 

ow wells in any kind of soil or rock. Mounted on 

S or on sills. With engines or horse powers. 

ng. simple and durable. Any mechanic can operate 
them easily. Send for catalou. 


_WILLIAMS BROS., Ithaca, N. Y. 





Water Raised to Any Height 







TUTOnGcie HORN Gg» 


“THE HORN THAT DOES EVERYTHING” 


The TUTO gives a soft low note for regular service, and a loud 
note for emergencies from one button on the steering wheel. Either 

note is d without with the 
operation of the car. ‘Ack your dealer for a TUTO book or write US. 
\ The Dean Electric Company 


341 Taylor Avenue. Elyria. Ohio 











The pric 

$25. for any 

includes 

everything meces- 

sary to make a neat 
" nm 






























Our New Catalogue of Scien- 
tific and Technical BOOKS 


WE have just issued a new catalogue of scientific and technical 
books, which contains the titles and descriptions of 3500 of 
the latest and best books published, covering the various branches 


of the arts, sciences and industries. 


@ Our "Book Department" can supply these books, or any other 
scientific or technical books published, and forward them by mail 
or express prepaid to any cer in the world on receipt of the 
regular advertised price. @ This catalogue is sent free of charge. 








MUNN & CO., Inc., Publishers, 361 Broadway, New York City 




















| This athlete, interesting as he is from 
got his idea of 


and in big quantities without pumping 
expease or bother with automatic Rife 
Rams. Raise water 30 





more than one viewpoint, 







feet for each foot of fall stopping his heart by reading of East 
—no trouble or pump- ‘ oy nn 
ing expense. Satisfaction Sondh aca: 4 Indian “fakirs. The press agent con- 


Booklet, Plans, Estimate FREE. 
RIFE ENGINE CO., 2533 Trinity Building, N. Y. 


OILDAG 


. U, 8. Pat. Off. 


This Rew lubricant improves combustion engine operation by 
tings A graphite film that improves the fit between the piston 
and cylinder walls. While affording perfect lubrication, it 
— the quantity of oil that enters the combustion chamber 
Cause carbon troubles. ‘ords inc power. 


It is put up in concentrated form for charging 
1, 5, 10 or 50 gallons of oil. Youminxit the 


cludes with the pleasant assurance that 
here is another “wonder of the world.” 

I should like to set down certain obser- 
vations regarding this phenomenon, which 
word I use advisedly as meaning “ap- 
pearance,” a term not necessarily conson- 
ant with “reality.” 

It is wrong to state that such muscle 
manipulation as that described has never 
before been deemed possible in medical 
history. Sandow, for example, in his ex- 
hibitions was able to make his muscles 
shimmer most amazingly in the limelight. 








you use '- Send for Booklet L-458. 
International Acheson Graphite Co. 
Niagara Falls, N. Y. 

General Agents Biday Conga =~ by Acheson 

















Saves Time— 
ane. y For Rapid Adding and Figuring 
The Comptometer is to the bookkeeper, bill clerk or accountant what 
the typewriter is to the correspondent —an economic necessity. 


Time spent on figure work that a machine will do quicker, 
easier 












more accurately is needless waste of mental energy. 
ADDS DIVIDES 
MULTIPLIES SUBTRACTS 


Wonderfully rapid and accurate on addition—anyone with a little 
practice can do two hours’ work in one. Simply press the keys—the 
machine does the rest. 


Being exclusively key operated— no lever to pull — it makes swift work of 
extending and checking bills, inventories—handles fractions and chain discounts 
as easily as whole numbers; prorates costs, figures percentages, etc. 


Why oct iat us send you 2 Comptemater on trial—no expense, no obligation. Write us now. Ask 


for copy of * ical Calculation.” 
FELT & TARRANT MFG CO., 1731 N. PAULINA ST., CHICAGO, ILL. 
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RAILROAD 





Progressive Travel 


The Pennsylvania Railroad 


tands for Progress. 


Phe Pennsylvania Spec- 
ial is the train for all pro- 
_ressiVves 

rhe traveler on the “Spec 
ial’” wastes no time 


It covers the GOS miles be 
tween New York and Chicago 
it night between business 
hours 

Phe ‘Special’’ leads in 
speed, comfort, and conven- 
ience, as the Pennsylvania 
Railroad has ever led in all 
that pertains to railway trans- 
portation. 

Ly. New York Penna. Station) - 4.00 P.M. 
Ly. New York (Hudson Terminal) 3.55 P.M. 


Ar. Chicago . - 8.55 A.M. 
RETURNING 

Ly. Chicago - - 2.45 P.M. 

Ar. New York . : 9.40 A.M. 





Do you want good 
information cheap ? 


Write to us and we will refer you toa 
q Scientific American Supplement that 
will give you the very data you need; 
when writing please state that you wish Sup- 
plement articles. 
@ Scientific American Supplement articles are 
written by men who stand foremost in modern 
science aud industry. 
@ Each Scientific American Supplement costs 
anly ten cents. But the information it con- 
tains may save you hundreds of dollars. 
@ Send for a 1910 catalogue of Supplement 
articles. [It costs nothing. Act on this sug- 


gestion. 
MUNN & CO., Inc., Publishers 
361 Broadway New York City 











10 Minutes a Day . Mies wpe ” DaLton’s 


Scientifically Taugh{,” aud you can >: Ragen 


q EARN HOW TO SWIM 


_P ref. Dalton «= New York's foremost swim- 

g teacher. His reliable and practical les- 

geome are for the novice as well as the expert. 
lob i 19 pages-- illustrated At ail book 





25; or $1.45 post-paid from the publishers. 
Punk & WsGtarie Company, Dept, 506 New York 








Helper (abt 


Gas Engine Magnetes 

“38” For Jump Spark For 

Make and Bre k Fer heerins Auto 
e and Mtationary Ka, ines. 


The Holtzer-Cabot Elec. Co, BR0oxt%, sss 











Your PATENTS 


bcorpornt and BUSINESS 


Laws the moet lNheral. Expense the least. Hold meetin 
transert bu "68 any bg Blanks, By-laws, and forms for 
mak ng stow k t il-paid for cash, property or services, fre 
Preside hdar  PORMER SECRETARY OF ARIZONA, 
resident agent for many thousand companies Reference 


STODDARD i PORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 








A complete lighting plant in 
itself, Makes and burns its 
own gas. Cheaper than kero- 
Sene and more bri.liant than 
electricity or acety'ene. For 
homes, stores, f actories, 
churches, etc. Mace in over 
200 styles. Every lamp war- 
ranted. Used ia every civilized 
country on earth. Agents 
wanted. Write for catalogue 
and prices, 


THE BEST LIGHT Co, 
87 E. Sth Street, Canton, 0. 
















iscle manipulation by mental concen 


on and exercise; the thing requires 


othing more wonderful than persistency 


| justly praised feats seen in the circus and 


vaudeville are developed in this way, sin- 


gieness of purpose and hard work being 
| the only requisites. Beyond this there is 
lnething marvelous or approaching the 


is dominated by the nervous system: and 
brain; where mind most supremely mani- 
practice, one can do wonders with his 


parts of his body. 

If anyone is at a loss for an ambition 
in life, he may by persistent concentration 
and practice, so manipulate his great toe 
(or for that matter any other part of his 
body) as to increase its size out of all 
normal proportion. Johannes Miiller, in 
ISSS, stated (and this is sound psychology 
to-day) that “The idea of a particular 
motion determines a current of nervous 
action toward the necessary muscles, and 
gives rise to the motion.” 

Next, as to the photograph demonstrat- 





jing the decided concavity of the abdom 
jinal wall. Of course the abdominal mus 
| cles are here contracted and not the 
stomach Protrusion of the abdomen is 


. . ‘ | 
possible, through exercise of the mind. 
- : ‘ oe 
}The literature of the outré in medicine 
| contains such instances. In medical prac- | 


tice physicians sometimes meet women 
who have “phantom tumors” of the abdo- 
jmen. But these phantom tumors disap- 


pear when the patient is made to compre- | 


|}hend that she is mistaken, or should the 
|}obsession persist, these “tumors” are dis- 


|sipated, and the abdomen returns to nor- | 
|}mal, under anesthesia. There are many | 


| 
|} performers who can remain under water 
several minutes. “Odiva,” it is claimed, 


is not miraculous, but only mildly un 


minutes, I can only repeat here that I} 


| usual. As to being buried alive for fifteen 
i 
| 


have seen a record of the promise of such | 


feat, but not of its fulfilment. 

Statements of wonders done in the East 
make most entrancing romance; but they 
| can have no standing in the court of 
| science. 

. And now about that “heart-stopping.” 

The muscles of the body are voluntary 
eo involuntary; the former are mainly 
lunder the control of the brain and spinal 
jcord; the latter mainly under the control 
of the sympathetic system. But not alto- 
gether in either case. For generally some 
cerebro-spinal filaments will find their 
way into sympathetic ganglia; and vice 
versa, 

Many voluntary movements become also 
involuntary; I will to take a walk; but 
as soon as I have got started my legs do 


pathetic system. The normal heart beat 


a fatal disease enters the consultation 
occasion for such fear, his pulse beat, on 


very decidedly s!ow the heart beat. 
ing the will upon the heart, to quicken or 


case where the function of the heart can} 
thus be really stopped; and certainly I do 
not believe the idea will hold in medical 
science, that this can be done for twenty 


seconds. 


beat. We need not question either the 
athlete's or the physician’s good faith. 
But such failure to hear the heart beat 





does not prove there is no beating heart. 


applied to the wrist 


in practice during years. Many of the 


the heart pulsation could not 
, this would still not 





}miraculous in them. All muscular action | 
rs, With no appreciable 


the nervous system has its throne in the} 


fests itself. By willing it, and by constant | 





muscular system, as he can do with other , what would become of the 


» dammed back upon the 


lungs with inevitable : 


Hurrying Nature | polutions to 


(Concluded from page 





lone plant in a hundred has yielded some- 
In such crosses 


which the types desired exist and seeking 





the desired characteristics fixed in a 


so 


re required in establishing a new 
ge two plant genera- 
» been grown under 
fruit that has been developed 
takes on the nature 


ean do this at least four minutes, which | 


an ornamental plant and the 


| plants and derive the added advantage of 
being able to pick ripe fruit 
» purposes for which 


» ten thousand people 
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Practical Books 








The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octavo, 1077 
pages. 15,000 Receipts. Cloth, $5.00; half moroceo, 
$6.50. 


@ This putniie work is a careful compilation of about 15,000 
selected f ormulas, covering nearly every — of ‘Le 
arts andit.dustries. Never before lange cone 
een ormulas, useful to everyone, been an to the mate 
hose engaged in any branch of industry will probably find i» 
this volume much that is of practical use in Tr respective 
callings. Those in search of salable articles er can be many. 
factured on a small scale, will find hundreds of most excellent 
suggestions. It should have a place in every laboratory, factory 


an 








Handy Man’s Workshop 


and Laboratory 


Compiled and edited by A. RUSSELL BOND. 12me, 
467 pages, 370 illustrations. Price, $2.00. 


@ This is a compilation of hundreds of valuable suggestions and 
ingenious ideas for tte mechanic a. d those mechanically in 
and tells how all kinds of jobs can be done with home- 

toake and app'iances. suggestions are practical, and the 

* ch they po are of frequent occurrence. It may 

of ideas of resourceful men 

be eed th to val those who find use for too's either 
S the home or workshop. The book is fu'ly illustrated, in 

cases with walls drawings, which show clearly Petey 


work is 








Concrete Pottery and 
Garden Furniture 


By RALPH C. co l6mo., 196 pages, 140 
illustrations. Price, $1.50. 


@ This book describes in detail in a most practical manner the 
various methods of casting concrete for ornamental and useful 
purposes. It tells how to make kinds of concrete vases, 
meeny flower pote i concrete pedestals, concrete 
concrete fences, ete ull practical instruc fons, 2 are given for 
constructing and the different kinds of molds. oo the 
wire forms or frames, ing and mixing the ingredients, cover- 
ing the wire frames, modeling the cement mortar ito form, 
and casting and finishing the various objects. With the informa- 
“a given in this book, any handy man or novice can 
many useful and ornamertal objects in cement for the adom- 
ment of the home or garden. The irformation on color work 
alone is worth many times the cost of the book. 








The Design and Con- 
struction of Induction 
Coils 


By A. FREDERICK ow Octavo, 295 pages, 
159 illustrations. Price, $ 
@ This work gives in minute oo full practical directions for 
making eight —— on of cols, varying from a small one 
giving a one-half-in ae on ot sch al ery at twelve-inch * 
spar every part down to 
sma lest screw are Sa directions are written in laa- 
uage easily comprehended. Pape of Oo enna & Oe 
sg = bees been published as, for _ 
drying ~~ impregnating processes, the making of odjustable 
s, 


trations ha dun aude bene drawings, which were 
made expecially bor th werk. 








» citrange would have been 


passed through eight generations instead 


with the citrange developed as at 
inarch discovered, 


this for me involuntarily while my mind is 
j}eccupied with other things. The heart is | 
enervated from both the cerebro-spinal | are just now being developed. 
system (the vagus nerve) and the sym-|j 
| the tangerine and the pomelo or 
is 72 per minute; a patient fearing he has | 


Industrial Alcohol Its 


Manufacture and Uses 


By JOHN K. BRACHVOGEL, M.E. Octavo, 528 
pages, 107 illustrations. Price, $4.00. 


Lo It compnises raw materials, m, malting, mashing nnd 





pier Hm of alcohol, alcoholometry, the value and significance 
of a tax-free alcohol, methods of denaturing, its utilization for 
tf ht, heat and power production, a statistical review and the 

nited States la w. This is one of the most authoritative books 





rihed product, acetns hapters on dena’ domestic and 
puri c on turing, 


commercial u 








many people and its skin is close 
room with a pulse of 130; having been as- | 
sured there is no such malady, or any | » is over sweet and the kid-glove 
| skin almost falls from 
imagine the fruit that would result 
By selection and combinations 
of the desired qualities by cross breeding 
s, the scientists believe 


leaving, has returned to normal. Drugs, | 
again, such as mustarin and opium, will | 


It seems possible then, by concentrat- | 
» able to establish 
slow its pulsations. But I know of no| will have Just the right amount of tart- 
the desired kind 
Already there are some specimens of the 





tangelo growing in Florida that are said 
to be in every way superior to the orange. | 
> use of the nurse plant and the | 
things are expected in the 


The alleged proof in the case before us inarch great 
appears to be based upon the physician | next few years. 
having put his ear to the athlete’s chest | 
and listening for twenty seconds, watch |arch that is just now being tested. 
in hand, with the result that he heard no} cate fruits such as the lemon that refuse | 
to grow except in a few spots in the very 
warmest of the United States, are being 
inarched upon such cold resistant plants 
as the mock orange. 


There is another application of the in- 


It is known that it 


Home Mechanics for 
Amateurs 


By GEORGE M. HOPKINS. 12mo., 370 pages 
320 illusirations. Price, $1.50. 
@ This is a thoroughly practical book by the most noted ama- 
teur experimenter in America. It deals = — working, 
heuchaliteenaneats outeh working, lathe meta spinning, 
silver working, making model engines, boilers balers and water motors; 


fight ai 
= articles for the | odhy- and ron ey Tt a re a 
boy as well as the more mature amateur and tells o make 
things, the right way, at small expense. ‘ 





Any of these books will 


be sent, postpaid, on re- 
ceipt of advertised price 











MUNN & CO. Inc., Publishers 
361 Broadway New York City 

















- on 
§§ 


4 


oF 


S | ste 


EF 


bee eke, 


¥ 


RPSRRSereaae = il 


N STSPERPRSRT 8B 


oo O9O8 45 & 6.6.6. 


Se eee FS 
























SCIENTIFIC AMERICAN 








Use the “Y and E” ji 
Direct Name System 
of Vertical Filing 


and reduce errors. It isa com- 
bination of alphabetical and 
numerical methods, with the 
advantages of both. You can 
file quicker; you can find quick- 
er; you can reduce errors; you 
can save in the running expense 
of your file Ss. 

Fourteen distinct advantages of this 


method are shown in our illustrated 
2243; write for it. 


circular No. 


oe ‘AS 


MrFc.@. 





448 St. Paul St., Rochester, N. Y. 


World's Largest Makers of Filing Sys- 
tems and Business Equipment 








Maxim Silencer 






On a 22 Caliber 
Rifle 
Will afford more pleasure this summer than anything you 
ever owned 
No noise. N« 
expense. 
Ask any gg 
he get one to show you w 
fit any rifle. No trouble to attach 
Write (giving dealer for free 
matter. 
Maxim Silent Firearms Company 
13 Colts Armory Hartford, Conn. 


Specify Silencer equipment on your new rifle. 


disturbance. Remarkable accuracy. Small 
or hardware dealer Insist tha 
em with Coupling to 


sportin oods 


make t 
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A fascinating booklet. Describes 
money-saving short cuts to success- 
ful exposure, development, etc 








Send a postcard to-day 
rouGHS WELL 
35, West 33rd Street, New York City or 
101, Coristine Building, Montreal 
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How Manufacturers 
Can Increase Their 


BUSINESS 


Read Carefully, Every Week, the 
Classified Advertising Column 
Fi) 
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Some week you will be likely to 
find an inquiry for something that 
you manufacture or deal in. A 
prompt reply may bring an order. 
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Send for our proposi- 
tion on the Hawthorne | 
Four Cylinder Auto- 
mobile Hand Air Pump. 


HAWTHORNE MFG. CO., Inc. | 
38 Spruce Street, Bridgeport, Conn. 


DURYEA 
MOTOR BUGGIES 
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3 | 
Marvelously simplified. They do the work and | 
they don’t make trouble. Write for particulars. | 


C. S. DURYEA MOTOR CO., 











Saginaw, Michigan | 





This Tent 
for $7.70 


The Dan Beard ° tent is 
werthy of tts name. It com- 
t vod features of 





other patte ns. 
s be kept dry 
pitch to the 


“Dan Beard” Tent jections to 


silding a fire close to the front 

ro pt Ager well. The short roof in f 

\ to the interior, and makes more 

b) ps 2; other sizes from 3 to 5 } 

now more about the * ‘Dan ieee d”’ tent, and 

oth nt specialties; also campers, hunters a’ dan 
es. w e 7 ad in originality ulity and low prices. 


~~ sintsan ina Outdoor Guide No. D-4 
reasure house < suggestions for every 
le of png meagan, doore 
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| keeps its 
| the winter. 


| zation they 
|years until it came into flower. 


| Such seedlings may 


—__ | Before a 
| other stalk it must have acquired consider- 


| fusion of 
; wealth” 


iThe crew of 
jabout preparations for 


sel to proceed to the nearest navy 


and decks and suitably 


efficient watertight job was completed en- 
tirely by 
ing days. 


battleship actually is a self-contained and 
independent unit, 
of executing even such extensive repairs 
as were evidently 
by means of her own force of mechanics, 


jis the sap control of plants that protects 


them from frost. The lemon, for instance, 
leaves full of sap throughout 
When the weather gets suf- 
ficiently cold this sap is turned into ice 


jand the plant is as a consequence killed. 
But 


where the lemon is inarched on the 


mock orange, which by nature has a sap 


|control adapted to cold climates, the story 


is different. When cold weather ap- 
proaches the mock orange roots refuse to 


send the sap into the top of the tree. It, 


therefore, fails to freeze and is not killed 
by the cold. So it is hoped that by in- 
arching the orange, the grapefruit, the 


other of the citrus fruits 
related growths farther 
north, the danger line may be crowd- 
ed into materially higher latitudes, and 
that even the citrus fruits of the pres- 
ent may be grown in a vastly wider range 


lemon, or 
upon the sturdier, 


any 


}in the United States. 


The inarch may also be extensively 
‘used in rose culture. When scientific 
plant growers develop a _ hybrid rose 


through this same method of cross fertili- 
have been forced to wait for 
Some of 


ithe most delicate blossoms grow on stalks 


that are also delicate and slow to develop. 
be inarched on 
stalk of some sturdy and well rooted rose- 
and vigorously crowded into 
Its virtues or lack of them may be 
determined. 

There are those who may say that prac- 
tically the same things accom- 
plished by the old process of budding or 
grafting. This is, however, not the case. 
may be budded onto an- 


bush blos- 
som. 


sooner 


may be 


plant 


able age in order to produce the right sort 
of buds. The process of budding is most 
delicate and the results are in question. 
It is vastly slower than the inarch. It is 
more difficult. The Government 
growers state that intelligent 
inexperienced, can 
accomplish the inarch, while the 
requires the 


vastly 
plant any 


man, though entirely 
readily 
baffling process of budding 
most exact scientific skill. 
The man been the moving 
spirit in the inarch work of the Govern- 
ment is George W. Oliver, who has charge 
of the Government hothouses at Washing- 
ton. Mr. 


gardeners 


who has 


Oliver, 
and agriculturists of 
Scotchman. The greater part 

however, been spent in the 
and for many years his 


tion, is a 
of his life has, 
United States, 
has been the ceaseless care that has kept 
the right in the 
ment growing plants that 
range from the 
tor. This transfusion of 
one plant to 
but is 
which 
table 
would 
witchery. 


temperatures Govern- 
hothouses for 


Arctic circle to the equa- 


another 
merely typical of 
he works the things of the vege- 
for nothing 


seem hope 


The “Commonwealth’’-“New Hamp- 


shire ’’ Collision 
(Concluded from page 73.) 

all were asleep on both ships, 

and 


watch, 
repaired quickly 
their stations, and eye-witnesses on board | 


crews 


each vessel state that there was no con- | 


any kind. The 
backed off, 
ing, and discharged passengers and cargo. 
the battleship at once set 
effecting the neces- 
repairs to enable the ves- 
yard. 

These consisted of bulk- 
bolted to the ship’s sides 
braced to with- 
stand heavy seas from aft if necessary. 
By working day and night a thoroughly 


sary temporary 


two wooden 
heads securely 


in four work- 
Here again theory is borne out 
showing that the 


the vessel's crew 
by practice, modern 
capable in an exigency 


necessary in this case 


the | 
quietly to} 





the | 


| 
| 
| 
| 
| 





the energy of | 
is his final success, | 
the manner in} 


kingdom and succeeds where there | 
short of | 


| 
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“Common: | 
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proceeded to her land. | 
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the na-| 
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WHITE MOTOR TRUCKS 
Have More Than a Guarantee Behind Them 


‘TH purchaser of a motor truck, to be secure in 

his investment, must consider not only the con- 
struction of the truck and its adaptability to his 
business conditions, but also the financial responsi- 
bility and the integrity of the truck manufacturer 


dehind it. 


The guarantees and service inducements under 
which so many trucks are offered for sale, are no 
better than the reputation and responsibility of the 


manufacturers who make them. 


White Trucks are manufactured by a company 
which has had the confidence and respect of the 


industrial world for over fifty years. 


The name of 


the White Company is the best guarantee in the 


world of the sterling quality of White Trucks. 


The White 
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A TIMELY BOOK 


With Hints for the Ocean V oyage for European 
Tours and a Practical Guide to London and Paris 


By ALBERT A- HOPKINS, Gditor of Scientific American Reference Book 


ALL ABOUT SHIPS 
SCIENTIFIC AMERICAN 


HANDBOOK OF TRAVEL 











At last the ideal guide, the result of twenty years of study 
It is endorsed by every steam- 

ship and railroad company in Europe. To those whe are 
not planning a tp it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the Scientific Amencan. It tells you exactly what 
you wish to know about a trip abroad and the ocean voyage. 


and travel, is completed. 





WHAT THE BOOK CONTAINS 
500 Illustrations 


6 Color Plates Statistical Information 

9 Maps in pocket Automobiling in Europe 
All About Ships 400 Tours, with prices 

“A Safer Sea” Practical Guide to London 
Ocean Records Practical Guide to Paris 


Names 2,000 Hotels, with prices 


500 PAGES, 500 
FLEAIBLE COVER, $2 
LEATHER, $2.50 
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character of the innumerable illustrations 
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it would help my nerves THE WONDERS OF CHEMISTRY 
| Py te mati S. yr “ . . . . 
HE determination to try Sanatogen @ “Where will you find a young man whose curiosity and interest 
has been the open sesame to re- will not immediately be awakened when you put into his hands 
stored nerve vigor for many thousands a potato,” said the great Pasteur over fifty years ago, “when with 
of men and women. that potato he may produce sugar, with that sugar, alcohol, with . 
that alcohol, ether and vinegar? Where is he that will not be 
There is nothing more trying happy to tell his family in the evening that he has just been work- 
on mind and body than the ing out an electric telegraph? And, gentlemen, be convinced of 
insidious effects of approaching this, such studies are seldom if ever forgotten. It is somewhat as 
nervous breakdown. Normal if geography were to be taught by traveling; such geography is 
bodily functions are upset — remembered because one has seen the places. In the same way 
restful sleep becomes a boon your sons will not forget what the air we breathe contains, when 
sought in vain; mental effort, they have once analyzed it. When in their hands and under 
. rly =~ o— oe ager an exhausting labor; digestion, a matter of uncertainty; their eyes the admirable properties of its elements have been 
avy ane res ol — 
Geo. Washington Univer every thought and action, an effort resolved. 
physicia Sanatogen brings a word of Sanatogen is a scientific com- ¢ More astounding than ever are the achievements of the modern 
= a fair tria eT in such a Crist real Winmtion of the elements that chemist—more astounding than even Pasteur dreamed. Who 
, t is mm elp that will aid you to re hungered nerves must have 
xeellent f and a cover your nervous energy purest albumen and glycerophos- would have thought that rubber real rubber—could be made 
gorariag to let you once more enjoy phate —and Ages s ered ‘dine out of turpentine, out of potatoes, out of coal tar—three widely 
Sir G. Perker. M. P life Fifteen thousand physi seat of trouble by upbuilding . - 
, ” cians have placed the seal of and nourishing the impoverished different substances? Who would have thought, twenty years 
their endorsement on Sanatogen _nerve-cells. It is comforting and ago that sugar steel flour almost every article of necessit 
a as a real food-tonic that will agreeable in action and is wel- go, ‘ ug ’ — ’ . y ssity, 
combat the ravages of nerve comed by the nerves because would in this year nineteen hundred and twelve be made not by 
cet oy Magen Bees ex tire I hey have given their it is a food tonic of marvelous haphazard rules of thumb in a factory, but by trained chemists, 
professional and personal word reconstructive force : ‘ sit ‘ > 
that Sanatogen is of genuine If fifteen thousand physicians armed with instruments of precision, with test tubes, and retorts? 
ne value —that is the logical food agree thai Sanatogen does all this Who would have thought that even the time honored art of 
Stiliman, M.S., Ph.D., answer when starved nerves —you may well find the answer : : 
xnown terearch chemist make known their wants to your nerve troubles in its use cooking would be reduced to a chemical basis and that the 
- , ‘hd kitchen would become a kind of laboratory? That the broiling 
penal of tunategen ta ewal ons imesh cwrpmmemeer(}y  diubeees of a steak or even the mere poaching of an egg would become a 
the highest sk , We ask you earnestly to get ac inted with S t Investigat ) 
ae oul new our claims first, if you like, and we are only too glad to have you do so. matter of chemical CONCErN : 
“re Ask your doctor about it, and, in any case, write at once for our book, . . P é 
“ Our Nerves of To-morrow,” written in an absorbingly interesting style, gq The next mid-month number of the Scientific American which 
» the beautifully illustrated and containing facts and info tion of vital < - 
interest to you. his book contains evidence of avedaoed Seoseale will bear the date August | 7, will present some of these marvels. 
PAF NRE: wea ee comeshable as h eaagigive. Only the business side of the chemist’s activity will be dwelt 
waid, . . 
Pe Sanatogen is sold in three sizes: $1.00, $1.90, $3.60 upon ; for here in the last few years amazing results have been 
ris causa University of Maryland ° 
ina o~ hie a whation en Ty Get Sanatogen from your druggist—if not obtainable achieved. 
5 See cee auuber of exems Ue Aeeee oe abit @ Price fifteen cents on all newsstands. 
twogen in a great f cases (that 
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4 The Rotary Steam En- THEIR DESIGN, CONSTRUCTION & OPERATION 4 
i i| gine has attracted the Scientific American Supplement 470 describes 3 = ‘ ‘ s 
1 best thoughts of inventors and 5] Hesingten Rotary Engine, a form of intermittent The ape “ —— with 
Fi students for many years. All Scientific American Supplement 497 describes 3 oat r i. dae — — 
| interested should read care- Fielding & Platts Universal-jomt Rotary Engine. j ison 0 e Notable Types 
fully the very complete in- Sctontifis American Supplement 807 deecibes | By GROVER CLEVELAND LOENING, B.Sc., A.M. 
i formation found in the files Scientific American Supplement 528 describes { + - ae 
/ eh the Scientific Amesicen nelined-shaft Rotary Engine, using the universal- | Aviation is a predominant topic in the and diagrams, renders this work only the 
Suppl LE dl d joint principle. | mind of the public, and is rapidly becom- best and the most useful, practical and 
ement, [very Class an Scientific American Supplement see guaties ing one of the greatest goals of develop- complete that has ever been contributed 
type of votary engmes and Se eee ment of the progressive engineering and to the literature on aeroplanes. = 
pumps is described and illus- Sica Anpestocs, Suugiement 636 sch | scientific world. In the many books that Following | Le of th ¥ 
trated. otanaiihees aaa, inti an aie | have already been written on aviation, ollowing is a table of the contents: ¥ 
: Scientific American Supplement 775 describes this fascinating subject has been handled PART IL. 4] 
Fil evolving-cylinder engines of several forms. largely, ange ma Hee popular and The Design of Aeroplanes. a 
; Sci tific A 2 s 1 t 1109-1110- more or less incom lete manner, or in an ° . i 
i S991 conssies @ copies of qpent istueatt, denrbing atmosphere of mathematical theory that enn. bepdestin.. § The Besietance of 
and illustrating all he prince’ sono peas ah = / puzzles beginners, and is often of little Flat Inclined Planes. IV. The Pressure on ; 
Gam end pumps, _ oy ’ i value to aviators themselves. Curved Planes. V. The Frictional Resistance of p 
every inventor and designer. Ai, VI. The Center of Pressure on Flat and Fe 
: Scientific American Suasimens 8958 deat There is, consequently, a wide demand Curved Planes. VII. The Effect of of a 
j the Filiz Rotary Motor, using helical surfaces. for a practical book on the subject—a Brfvl Cored Aspect Vo ge upon the Lilt and 7 
Scientific American Supplement 1158 describes book treating of the theory only in its of the Design of an Acroplane. . a 
Hult’s Rotary Engine, an eccentric-ring type. direct relation to actual aeroplane design 4 
Scientific American any he re bes | and completely setting forth and discussing PART Il. Z 
ee & Tihon's ) enya ene ee i the prevailing practices in the construction Detailed Descriptions of the Ti 
a _ ad = a _ ~ . and operation of these machines. “ Mo- Notable Aeroplanes. e 
ieee Anchonitemet eet noplanes and Biplanes” isa new and Chan IX. Iori,» X: Imgortany 
| entirely around an aanular cy / authonitative work that deals with the E: 
I Scientific American Supplement 1524 describes : subject in precisely this manner, and is PART IIL : 
Rotary Engine on the intermuttent-gear principle. : invaluable to anyone interested in avia- j 
Kah wae of the Sciatic Amato Scientific American Supplement 1534 contains ) tion. Comparison of Types. 5 
ah of papers containing all the articles here @ valuable column cn the Eiiculiics of rotary engine Mr. Loening, who has come in intimate Pic of the Preprint at [70m 5u. : 
Fi meationed will be mailedfor $2.00. They design d » wal ‘th ed tus. X XIV. 4 XV ; 
} @ ve more complete yee eo Gnep- Scientific American Supplement 1821 contains | contact with many of the most noted avi- face oa . 
ject than a kbrery of engineering oo of pe = se many now femme of setery en- 4 ators and constructors and who has made 
Send for a copy of the 1910 Supolement gines of the most modern design. H a profound study of the subject for years, 12m. (6x8 ) 340 278 
——— ees sbish Scientific American, Ne. 23, Vol. 102 contains i is unusually well informed, and is widely » Aixasivdy p Page, 276 Sea 4 
a full description of the ‘recent Herrick Rotary recognized as an expert in this line. In oe 50 ; q 
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